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APPENDIX A TO PART 40-CRITERIA RE
LATING TO THE OPERATION OF URA
NIUM MILLS AND THE DISPOSITION OF 
TAILINGS OR WASTES PRODUCED BY 
THE EXTRACTION OR CONCENTRATION 
OF SOURCE MATERIAL FROM ORES 
PROCESSED PRIMARILY FOR THEIR 
SOURCE MATERIAL CONTENT 

Introduction. Every applicant for a license 
to possess and use source material in con
junction with uranium or thorium milling, 
or byproduct material at sites formerly asso
ciated with such milling, is required by the 
provisions of§ 40.31(h) to include in a license 
application proposed specifications relating 
to milling operations and the disposition of 
tailings or wastes resulting from such mill
ing activities. This appendix establishes 
technical, financial, ownership, and I ong
t erm site surveillance criteria relating to 
the siting, operation, decontamination, de
commissioning, and reclamation of mills and 
tailings or waste systems and sites at which 
such mills and systems are located. As used 
in this appendix, the term "as low as is rea
sonably achievable" has the same meaning 
as in § 20. 1003 of this cha pt er. 

In many cases, flexibility is provided in the 
criteria to allow achieving an optimum 
tailings disposal program on a site-specific 
basis. However, in such cases the obj eel i ves, 
technical alternatives and concerns which 
must betaken into account in developing a 
tailings program are identified. As provided 
by the provisions of §40.31(h) applications for 
licenses must clearly demonstrate how the 
criteria have been addressed. 

The specifications must be developed con
sidering the expected full capacity of 
tailings or waste systems and the lifetime of 
mill operations. Where later expansions of 
systems or operations may be likely (for ex
ample, where large quantities of ore now 
marginally uneconomical may be stock
piled), the amenability of the disposal sys
tem to accommodate increased capacities 
without degradation in long-term stability 
and other performance fact ors must be eval
uated. 

Licensees or applicants may propose alt er
nat i ves to the specific requirements in this 
appendix. The alternative proposals may 
take into account local or regional condi
tions, including geology, topography, hydrol
ogy, and meterology. The Commission may 
find that the proposed alternatives meet the 
Commission's requirements if the alter
natives wi 11 a chi eve a I evel of st abi Ii zat ion 
and containment of the sites concerned, and 
a level of protection for public health, safe
ty, and the environment from radiological 
and nonradi ol ogi cal hazards associated with 
the sites, which is equivalent to, to the ex
tent pract i cab I e, or more stringent than the 
I evel which would be achieved by the re-
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qui rement s of this appendix and the st and
ards promul gal ed by the Environment al Pra
t eel ion Agency in 40 CFR part 192, subparts 
D and E. 

All site specific licensing decisions based 
on the criteria in this appendix or alter
natives proposed by Ii censees or applicants 
will take into account the risk to the public 
health and safety and the environment with 
due consideration to the economic costs in
volved and any other factors the Commission 
determines to be appropriate. In i mpl e
ment i ng this appendix, the Commission will 
consider "pract i cab I e" and "reasonably 
achievable" as equivalent terms. Decisions 
involved these terms will take into account 
the state of technology, and the economics 
of improvements in relation to benefits to 
the public health and safety, and other soci
etal and socioeconomic considerations, and 
in relation to the utilization of atomic en
ergy in the pub Ii c interest. 

The fol I owing definitions apply to the spec
ified terms as used in this appendix: 

Aquifer means a geologic formation, group 
of formations, or part of a formation ca pa bl e 
of yielding a significant amount of ground 
water to wel Is or springs. Any saturated zone 
created by uranium or thorium recovery op
erations would not be considered an aquifer 
unless the zone is or potentially is (1) hy
draul i cal I y interconnected to a natural a qui -
fer, (2) ca pa bl e of discharge to surface water, 
or (3) reasonably accessible because of mi
gration beyond the vertical proj eel ion of the 
boundary of the I and t ran sf erred for I on g
term government ownership and care in ac
cordance with Criterion 11 of this appendix. 

As expeditiously as practicable considering 
technological feasibility, for the purposes of 
Criterion 6A, means as quickly as possible 
considering: the physical charact eri st i cs of 
the tailings and the site; the limits of avail
able technology; the need for consistency with 
mandatory requirements of other regulatory 
programs; and factors beyond the control of the 
licensee. The phrase permits consideration of 
the cost of compliance only to the extent 
speci fi cal I y provided for by use of the term 
available technology. 

Available technology means technologies 
and methods for emplacing a final radon bar
rier on uranium mill tailings piles or im
poundments. This term sh al I not be con
s! rued to include extraordinary measures or 
techniques that would impose costs that are 
gross I y excessive as measured by practice 
within the industry (or one that is reason
ably analogous), (such as, byway of illustra
tion only, unreasonable overtime, staffing, 
or transportation requirements, etc., consi d
eri ng normal practice in the industry; I aser 
fusion of soi Is, etc.), provided there is rea
sonable progress toward emplacement of the 
final radon barrier. To determine grossly ex
cessive costs, the relevant baseline against 
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which cost shall be compared is the cost esti
mate for tailings impoundment closure con
tained in the licensee's approved reclama
tion plan, but costs beyond these estimates 
sh al I not aut om at i cal I y be considered gross
! y excessive. 

Closure means the activities following op
erations to decontaminate and decommis
sion the bui I dings and site used to produce 
byproduct materials and reel aim the t ai Ii ngs 
and/or waste disposal area. 

Closure plan means the Commission ap
proved pl an to accomplish closure. 

Compliance period begins when the Com mis
si on sets secondary ground-water prot eel ion 
standards and ends when the owner or opera
tor's license is terminated and the site is 
t ran sf erred to the St ate or Federal agency 
for I ong-t erm care. 

Dike means an embankment or ridge of ei
ther natural or man-made materials used to 
prevent the movement of Ii quids, sludges, 
solids or other materials. 

Disposal area means the area cont ai ni ng 
byproduct materials to which the require
ments of Criterion 6 apply. 

Existing portion means that I and surface 
area of an existing surface impoundment on 
which significant quantities of uranium or 
thorium byproduct materials had been 
placed prior to September 30, 1983. 

Factors beyond the control of the licensee 
means factors proximately causing delay in 
meeting the schedule in the applicable rec-
1 amat ion plan for the timely emplacement of 
the final radon barrier notwithstanding the 
good faith efforts of the Ii censee to com pl et e 
the barrier in compliance with paragraph (1) 
of Criterion 6A. These factors may include, 
but are not limited to-

(1) Physical conditions at the site; 
(2) Inclement weal her or climatic condi-

tions; 
(3) An act of God; 
(4) An act of war; 
(5) A j udi ci al or admi ni strati ve order or de

cision, or change to the st at ut ory, regu-
1 at ory, or other I egal requirements appl i ca
ble to the licensee's facility that would pre
clude or delay the performance of activities 
required for compliance; 

(6) Labor di st urbances; 
(7) Any modifications, cessation or delay 

ordered by St ate, Federal, or I ocal agencies; 
(8) Delays beyond the time reasonably re

quired in obt ai ni ng necessary government 
permits, licenses, approvals, or consent for 
activities described in the reclamation plan 
proposed by the licensee that result from 
agency failure to take final action after the 
licensee has made a good faith, timely effort 
to submit legally sufficient applications, re
sponses to requests (including relevant data 
requested by the agencies), or other informa
l ion, including approval of the reel a mat ion 
plan; and 
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(9) An act or omission of any third party 
over whom the Ii censee has no control. 

Final radon barrier means the earl hen cover 
(or approved alternative cover) over t ai Ii ngs 
or waste constructed to comply with Gri
t eri on 6 of this appendix (excluding erosion 
protection features). 

Ground water means water below the I and 
surface in a zone of saturation. For purposes 
oft his appendix, ground water is the water 
contained within an aquifer as defined above. 

Leachate means any Ii quid, including any 
suspended or dissolved components in the 
Ii quid, that has percolated through or 
drained from the byproduct material. 

Licensed site means the area contained 
within the boundary of a location under the 
control of persons general i ng or storing by
product materials under a Commission Ii-
cense. 

Liner means a continuous I ayer of natural 
or man-made materials, beneath or on the 
sides of a surface impoundment which re
stricts the downward or I at era I escape of by
product material, hazardous con st it uent s, or 
leachate. 

Milestone means an action or event that is 
required to occur by an enforceable date. 

Operation means that a uranium or tho
ri um mill tailings pile or impoundment is 
being used for the continued pl a cement of 
byproduct material or is in standby status 
for such placement. A pile or impoundment 
is in opera! ion from the day that byproduct 
material is first placed in the pile or im
poundment unt i I the day final closure be
gins. 

Point of compliance is the site specific loca
tion in the uppermost aquifer where the 
ground-water protection standard must be 
met. 

Reclamation plan, for the purposes of Cri -
terion 6A, means the plan detailing activi
ties to accomplish reclamation of the 
t ai Ii ngs or waste disposal area in accordance 
with the technical criteria of this appendix. 
The reclamation plan must include a sched
ule for reclamation milestones that are key 
to the completion of the final radon barrier 
including as appropriate, but not limited to, 
wind bl own t ai Ii ngs rel ri eval and pl a cement 
on the pile, interim stabilization (including 
dewat eri ng or the removal of freestanding 
Ii quids and recant ouri ng), and final radon 
barrier canst ruction. (Reel a mat ion of 
tailings must also be addressed in the clo
sure plan; the detailed reclamation plan may 
be incorporated into the closure plan.) 

Surface impoundment means a natural topo
graphic depression, man-made excavation, or 
diked area, which is designed to hold an ac
cumulation of liquid wastes or wastes con
t ai ni ng free Ii quids, and which is not an in
j ect ion well. 

Uppermost aquifer means the geologic for
mation nearest the natural ground surface 
that is an aquifer, as well as lower aquifers 

795 

EPA-7609-0002629 _0002 



ED_00006500048387 

Pt. 40, App. A 

that are hydraulically interconnected with 
this aquifer within the facility's property 
boundary. 

I. TECHNICAL CRITERIA 

Criterion 1-The general goal or broad ob
jective in siting and design decisions is per
manent i sol at ion oft ai Ii ngs and associated 
contaminants by minimizing disturbance 
and dispersion by natural forces, and to do so 
without ongoing maintenance. For practical 
reasons, specific siting decisions and design 
standards must involve finite times (e.g., the 
longevity design standard in Criterion 6). 
The following site features which will con
t ri but e to such a goal or obj eel i ve must be 
considered in selecting among alternative 
tailings disposal sites or judging the ade
quacy of existing t ai Ii ngs sit es: 

Remoteness from populated areas; 
Hydro I ogi c and other natural conditions as 

they contribute to continued immobilization 
and isolation of contaminants from ground
water sources; and 

Potential for mini mi zing erosion, di st urb
ance, and dispersion by natural forces over 
the long term. 

The site sel eel ion process must be an opt i
mi zat ion to the maximum extent reasonably 
achievable in terms of these features. 

In the selection of disposal sites, primary 
emphasis must be given to isolation of 
t ai Ii ngs or wast es, a matt er having I ong
t erm impacts, as opposed to consideration 
only of short-term convenience or benefits, 
such as mini mi zat ion of transportation or 
land acquisition costs. While isolation of 
tailings will be a function of both site and 
engineering design, overriding consideration 
must be given to siting features given the 
I ong-t erm nature oft he t ai Ii ngs hazards. 

Tailings should be disposed of in a manner 
that no active mai nt en a nee is required to 
preserve conditions of the site. 

Criterion 2-To avoid proliferation of small 
waste disposal sites and thereby reduce per
petual survei 11 a nee obi i gal ions, byproduct 
material from in situ extraction operations, 
such as residues from solution evaporation 
or cont ami nat ed control processes, and 
wast es from smal I remote above ground ex
traction opera! ions must be disposed of at 
existing I arge mi 11 t ai Ii ngs disposal sit es; un
i ess, considering the nature of the wast es, 
such as their volume and specific activity, 
and the costs and environmental impacts of 
transporting the wast es to a I arge disposal 
site, such offsite disposal is demonstrated to 
be impracticable or the advantages of onsite 
burial clearly outweigh the benefits of reduc
ing the perpetual survei 11 a nee obi i gal ions. 

Criterion 3-The "prime option" for dis
posal of t ai Ii ngs is pl a cement below grade, 
either in mines or specially excavated pits 
(that is, where the need for any specially 
canst ructed relent ion structure is el i mi
nated). The evaluation of alternative sites 
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and disposal methods performed by mill op
era! ors in support of their proposed t ai Ii ngs 
disposal program (provided in applicants' en
vironment al reports) must reflect serious 
consideration of this disposal mode. In some 
instances, below grade disposal may not be 
the most environment al I y sound approach, 
such as might bet he case if a ground-water 
formation is rel at i vel y close to the surface 
or not very wel I i sol at ed by over! yi ng soi Is 
and rock. Also, geologic and topographic 
conditions might make full below grade bur
ial impracticable: For example, bedrock may 
be sufficient I y near the surface that blasting 
would be required to excavate a disposal pit 
at excessive cost, and more suitable alter
native sit es are not avai I ab! e. Where ful I 
below grade burial is not pract i cab I e, the 
size of retention structures, and size and 
steepness of slopes associated exposed em
bankments must be minimized by excavation 
to the maximum extent reasonably achiev
able or appropriate given the geologic and 
hydrologic conditions at a site. In these 
cases, it must be demonstrated that an above 
grade disposal program wi 11 pro vi de reason
ably equivalent isolation of the tailings from 
natural erosion al forces. 

Criterion 4-The following site and design 
criteria must be adhered to whether tailings 
or wastes are disposed of above or below 
grade. 

(a) Upstream rainfall catchment areas 
must be minimized to decrease erosion po
tential and the size of the floods which could 
erode or wash out sections of the t ai Ii ngs 
disposal area. 

(b) Topographic features should provide 
good wind prot eel ion. 

(c) Embankment and cover slopes must be 
relatively flat after final stabilization to 
minimize erosion potential and to provide 
conservative fact ors of safe! y assuring I ong
t erm stability. The broad objective should be 
to cont our final slopes to grades which are as 
close as possible to those which would be 
provided if tailings were disposed of below 
grade; this could, for example, lead to slopes 
of about 10 horizontal to 1 vertical (10h: 1v) or 
I ess steep. In general, slopes should not be 
steeper than about 5h: 1v. Where steeper 
slopes are proposed, reasons why a slope I ess 
steep than 5h:1v would be impracticable 
should be provided, and compensating fac
tors and conditions which make such slopes 
acceptable should be identified. 

(d) A full self-sustaining vegetative cover 
must be established or rock cover employed 
to reduce wind and water erosion to neg-
1 i gi ble levels. 

Where a ful I veg et at i ve cover is not Ii kel y 
to be self-sustaining due to climatic or other 
conditions, such as in semi-arid and arid re
gions, rock cover must be employed on 
slopes of the impoundment system. The NRG 
wi 11 consider relaxing this requirement for 
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ext rem el y gent I e slopes such as those which 
may exist on the top of the pile. 

The following factors must be considered 
in est abl i shi ng the final rock cover design to 
avoid displacement of rock particles by 
human and animal traffic or by natural proc
ess, and to preclude undercutting and piping: 

Shape, size, composition, and gradation of 
rock particles (excepting bedding material 
average particles size must be at least cobble 
size or great er); 

Rock cover thickness and zoning of par
ticles by size; and 

Steepness of under! yi ng slopes. 
Individual rock fragments must be dense, 

sound, and resistant to abrasion, and must 
be free from cracks, seams, and other defects 
that would tend to unduly increase their de
struction bywater and frost actions. Weak, 
friable, or I ami nat ed aggregate may not be 
used. 

Rock covering of slopes may be unneces
sary where top covers are very thick (or 
less); bulk cover materials have inherently 
favorable erosion resist a nee charact eri st i cs; 
and, there is neg Ii gi bl e drainage catchment 
area upstream of the pi I e and good wind pro
tection as described in points (a) and (b) of 
this Criterion. 

Furthermore, al I i mpoundment surfaces 
must be contoured to avoid areas of con
centrated surface runoff or abrupt or sharp 
changes in slope gradient. In addition to 
rock cover on slopes, areas t award which 
surface runoff might be directed must be 
well protected with substantial rock cover 
(rip rap). In addition to providing for sta
bility of the impoundment system itself, 
overall stability, erosion potential, and 
geomorphology of surrounding terrain must 
be evaluated to assure that there are not on
going or potential processes, such as gul I y 
erosion, which would lead to impoundment 
i nstabi I ity. 

(e) The impoundment may not be located 
near a capable fault that could cause a max
imum credible earthquake larger than that 
which the impoundment could reasonably be 
expected to withstand. As used in this cri
terion, the term "capable fault" has the 
same meaning as defined in section 111 (g) of 
appendix A of 10 CFR part 100. The term 
"maximum credible earthquake" means that 
earthquake which would cause the maximum 
vibratory ground motion based upon an eval -
uat ion of earthquake potential considering 
the region al and I ocal geology and sei s
mol ogy and specific characteristics of local 
subsurface material. 

(f) The impoundment, where feasible, 
should be designed to incorporate features 
which will promote deposition. For example, 
design features which promote deposition of 
sediment suspended in any runoff which 
flows into the impoundment area might be 
ut i Ii zed; the obj eel of such a design feature 
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would be to enhance the thickness of cover 
over time. 

Criterion 5---Cri t eri a 5A-5D and new Cri -
t eri on 13 incorporate the basic ground-water 
protection standards imposed bythe Envi
ronment al Prat eel ion Agency in 40 CFR part 
192, subparts D and E (48 FR 45926; October 7, 
1983) which apply during opera! ions and prior 
to the end of closure. Ground-water moni -
taring to comply with these standards is re
quired by Criterion 7 A. 

5A(1 )-The primary ground-water prot ee
l ion standard is a design standard for surface 
impoundments used to manage uranium and 
thorium byproduct material. Unless exempt
ed under paragraph 5A(3) of this criterion, 
surface impoundments (except for an exist
ing portion) must have a Ii ner that is de
signed, canst ruct ed, and inst al I ed to prevent 
any migration of wastes out of the impound
ment to the adjacent subsurface soi I, ground 
water, or surface water at any time during 
the active I ife (including the closure period) 
oft he i mpoundment. The Ii ner may be can
st ruct ed of materials that may al I ow wast es 
to migrate into the liner (but not into the 
adj a cent subsurface soi I, ground water, or 
surface water) during the active Ii fe of the 
facility, provided that impoundment closure 
includes removal or decontamination of all 
waste residues, contaminated containment 
system components (Ii ners, etc.), contami
nated subsoi Is, and structures and equipment 
contaminated with waste and leachate. For 
impoundments that will be closed with the 
liner material left in place, the liner must be 
constructed of materials that can prevent 
wast es from migrating into the Ii ner during 
the active life of the facility. 

5A(2)-The Ii ner required by paragraph 
5A(1) above must be-

(a) Constructed of materials that have ap
propriate chemical properties and sufficient 
strength and thickness to prevent fai I ure due 
to pressure gradients (including st at i c head 
and external hydrogeol ogi c forces), physical 
contact with the waste or leachate to which 
they are exposed, climatic conditions, the 
stress of inst al I at ion, and the stress of dai I y 
opera! ion; 

(b) Pl aced upon a foundation or base capa
ble of pro vi ding support to the Ii ner and re
sist a nee to pressure gradients above and 
below the Ii ner to prevent fai I ure of the Ii ner 
due to settlement, compression, or uplift; 
and 

(c) Inst al I ed to cover al I surrounding earth 
likely to be in contact with the wastes or 
leachate. 

5A(3)-The applicant or licensee will be ex
empted from the requirements of paragraph 
5A(1) of this criterion if the Commission 
finds, based on a demons! ration by the appl i -
cant or licensee, that alternate design and 
opera! i ng practices, including the closure 
plan, together with site characteristics will 
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prevent the migration of any hazardous can
st it uent s into ground water or surface water 
at any future ti me. In deciding whet her to 
grant an exemption, the Commission will 
consider-

(a) The nature and quantity of the wastes; 
(b) The proposed alternate design and oper

ation; 
(c) The hydrogeologic setting of the facil

ity, including the attenuative capacity and 
thickness oft he Ii ners and soi Is present be
tween the impoundment and ground water or 
surface water; and 

(d) Al I other fact ors which would influence 
the quality and mobility of the leachate pro
duced and the potential for it to migrate to 
ground water or surface water. 

5A(4)-A surface i mpoundment must be de
signed, constructed, mai nt ai ned, and oper
ated to prevent overlapping resulting from 
normal or abnormal operat i ans, overfi 11 i ng, 
wind and wave actions, rainfall, or run-on; 
from malfunctions of level controllers, 
al arms, and other equipment; and from 
human error. 

5A(5)-When dikes are used to form the 
surface i mpoundment, the dikes must be de
signed, constructed, and maintained with 
sufficient structural integrity to prevent 
massive fai I ure of the dikes. In ensuring 
structural integrity, it must not be pre
sumed that the Ii ner system wi 11 function 
without leakage during the active life of the 
impoundment. 

58(1)-Urani um and thorium byproduct 
materials must be managed to conform to 
the fol I owing secondary ground-water pro
tection standard: Hazardous constituents en
tering the ground water from a licensed site 
must not exceed the specified concentration 
limits in the uppermost aquifer beyond the 
point of compliance during the compliance 
period. Hazardous con st it uent s are those 
constituents i dent i fi ed by the Commission 
pursuant to paragraph 58(2) of this criterion. 
Specified concentration limits are those lim
its established by the Commission as indi
cated in paragraph 58(5) of this criterion. 
The Commission will also establish the point 
of compliance and compliance period on a 
site specific basis through license conditions 
and orders. The objective in selecting the 
point of compliance is to provide the earliest 
practicable warning that the impoundment 
is releasing hazardous constituents to the 
ground water. The point of compliance must 
be selected to provide prompt indication of 
ground-water cont ami nation on the hydrau-
1 i cal I y downgradient edge of the disposal 
area. The Commission shall identify haz
ardous constituents, establish concentration 
limits, set the compliance period, and may 
adjust the point of compliance if needed to 
accord with developed data and site informa
l ion as to the fl ow of ground water or con
taminants, when the detection monitoring 
established under Criterion ?A indicates 
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leakage of hazardous constituents from the 
disposal area. 

58(2)-A constituent becomes a hazardous 
constituent subject to paragraph 58(5) only 
when the constituent meets all three of the 
following tests: 

(a) The constituent is reasonably expected 
to be in or derived from the byproduct mate
ri al in the disposal area; 

(b) The constituent has been detected in 
the ground water in the uppermost aquifer; 
and 

(c) The constituent is listed in Criterion 13 
of this appendix. 

58(3)-Even when constituents meet all 
three tests in paragraph 58(2) of this cri
terion, the Commission may exclude a de
tected constituent from the set of hazardous 
constituents on a site specific basis if it finds 
that the constituent is not ca pa bl e of posing 
a substantial present or potential hazard to 
human health or the environment. In deci d
ing whether to exclude constituents, the 
Commission will consider the following: 

(a) Potential adverse effects on ground
water quality, considering-

(i) The physical and chemical charact eris
t i cs of the waste in the Ii censed site, incl ud
i ng its potential for migration; 

(ii) The hydrogeol ogi cal charact eri st i cs of 
the facility and surrounding land; 

(iii) The quantity of ground water and the 
di reel ion of ground-water fl ow; 

(iv) The proximity and withdrawal rates of 
ground-water users; 

(v) The current and future uses of ground 
water in the area; 

(vi) The existing quality of ground water, 
including other sources of cont ami nation 
and their cumulative impact on the ground
water quality; 

(vii) The potential for health risks caused 
by human exposure to waste constituents; 

(viii) The potential damage to wildlife, 
crops, vegetation, and physical structures 
caused by exposure to waste canst it uents; 

(ix) The persistence and permanence of the 
potential adverse effects. 

(b) Potential adverse effects on hydrau-
1 i cal I y-connect ed surface water qua I it y, con
sidering-

(i) The volume and physical and chemical 
charact eri st i cs of the waste in the Ii censed 
site; 

(ii) The hydrogeol ogi cal charact eri st i cs of 
the facility and surrounding land; 

(iii) The quantity and quality of ground 
water, and the direction of ground-water 
flow; 

(iv) The patterns of rainfall in the region; 
(v) The proximity of the licensed site to 

surface waters; 
(vi) The current and future uses of surface 

waters in the area and any water quality 
standards established for those surface 
waters; 
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(vii) The existing quality of surface water, 
including other sources of cont ami nation 
and the cumulative impact on surface-water 
quality; 

(viii) The potential for heal! h risks caused 
by human exposure to waste constituents; 

(ix) The potential damage to wildlife, 
crops, vegetation, and physical structures 
caused by exposure to waste constituents; 
and 

(x) The persistence and permanence oft he 
potential adverse effects. 

58(4)-ln making any determinations 
under paragraphs 58(3) and 58(6) oft his cri
terion about the use of ground water in the 
area around the facility, the Commission 
wi 11 consider any i dent i fi cation of under
ground sources of drinking water and ex
empted aquifers made bythe Environmental 
Prot eel ion Agency. 

58(5)-At the point of compliance, the con
centration of a hazardous cons! it uent must 
not exceed-

(a) The Commission approved background 
con cent ration of that constituent in the 
ground water; 

(b) The respective value given in the table 
in paragraph 5C if the constituent is listed in 
the table and if the background level of the 
constituent is below the value Ii st ed; or 

(c) An alternate concentration limit estab
lished by the Commission. 

58(6)-Concept ual I y, background con-
centrations pose no increment al hazards and 
the drinking water limits in paragraph 5C 
state acceptable hazards but these two op
tions may not be practically achievable at a 
specific site. Alternate con cent ration Ii mi ts 
that present no significant hazard may be 
proposed by licensees for Commission consid
eration. Licensees must pro vi de the basis for 
any proposed limits including consideration 
of practicable corrective actions, that limits 
are as I ow as reasonably a chi evabl e, and in
format ion on the factors the Commission 
must consider. The Commission will estab
lish a site specific alternate concentration 
Ii mi t for a hazardous constituent as provided 
in paragraph 58(5) of this criterion if it finds 
that the proposed Ii mi t is as I ow as reason
ably a chi evabl e, aft er considering prac
ticable corrective actions, and that the con
s! it uent wi 11 not pose a subs! anti al present 
or potential hazard to human health or the 
environment as long as the alternate con
centration limit is not exceeded. In making 
the present and potential hazard finding, the 
Commission wi 11 consider the fol I owing fac
t ors: 

(a) Potential adverse effects on ground
water quality, considering-

(i) The physical and chemical charact eris
t i cs of the waste in the Ii censed site incl ud
i ng its potential for migration; 

(ii) The hydrogeol ogi cal charact eri st i cs of 
the facility and surrounding land; 
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(iii) The quantity of ground water and the 
di reel ion of ground-water fl ow; 

(iv) The proximity and withdrawal rates of 
ground-water users; 

(v) The current and future uses of ground 
water in the area; 

(vi) The existing quality of ground water, 
including other sources of cont ami nation 
and their cumulative impact on the ground
water quality; 

(vii) The potential for heal! h risks caused 
by human exposure to waste constituents; 

(viii) The potential damage to wildlife, 
crops, vegetation, and physical structures 
caused by exposure to waste cons! it uents; 

(ix) The persistence and permanence of the 
potential adverse effects. 

(b) Potential adverse effects on hydrau-
1 i cal I y-connect ed surface water qua I it y, con
sidering-

(i) The volume and physical and chemical 
charact eri st i cs of the waste in the Ii censed 
site; 

(ii) The hydrogeol ogi cal charact eri st i cs of 
the facility and surrounding land; 

(iii) The quantity and quality of ground 
water, and the direction of ground-water 
flow; 

(iv) The patterns of rainfall in the region; 
(v) The proximity of the licensed site to 

surface waters; 
(vi) The current and future uses of surface 

waters in the area and any water quality 
standards established for those surface 
waters; 

(vii) The existing qua Ii t y of surface water 
including other sources of cont ami nation 
and the cumulative impact on surface water 
quality; 

(viii) The potential for heal! h risks caused 
by human exposure to waste constituents; 

(ix) The potential damage to wildlife, 
crops, vegetation, and physical structures 
caused by exposure to waste constituents; 
and 

(x) The persistence and permanence oft he 
potential adverse effects. 

SC-MAXIMUM VALUES FOR GROUND-WATER 
PROTECTION 

Constituent or property 

Milligrams per liter: 
Arsenic 
Barium . 
Cadmium 
Chromium . 
Lead 
Mercury 
Selenium 
Silver . 
Endrin (1,2,3,4,10,10-hexachloro-1,7 -expoxy-

1,4,4a,5, 6,7,8,9a-octahydro-1, 4-endo, 
endo-5,8-dimethano naphthalene) 

Lindane (1,2,3,4,5,6-hexachlorocyclohexane, 
gamma isomer) 

Maximum 
concentra

tion 

0.05 
1.0 
0.01 
0.05 
0.05 
0.002 
0.01 
0.05 

0.0002 

0.004 
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SC-MAXIMUM VALUES FOR GROUND-WATER 
PROTECTION -Continued 

Maximum 
Constituent or property concentra-

tion 

Methoxychlor (1, 1, 1-Trichloro-2,2-bis (p-
methoxyphenylethane) 0.1 

Toxaphene (C10 Hio C16, Technical 
chlorinated camphene, 67-69 percent chlo-
rine) 0.005 

2,4-D (2,4-Dichlorophenoxyacetic acid) . 0.1 
2,4,5-TP Sil vex (2,4,5-

Trichlorophenoxypropionic acid) O.D1 
Picocuries per liter: 

Combined radium-226 and radium -228 . 
Gross alpha-particle activity (excluding 

radon and uranium when producing ura
nium byproduct material or radon and tho
rium when producing thorium byproduct 
material) . 15 

50-1 f the ground-water prot eel ion st and
ards est ab! i shed under paragraph 58(1) of 
this criterion are exceeded at a licensed site, 
a corrective action program must be put into 
opera! ion as soon as is pract i cab! e, and in no 
event I at er than eighteen (18) months aft er 
the Commission finds that the standards 
have been exceeded. The Ii censee sh al I sub
mit the proposed corrective action program 
and supporting rationale for Commission ap
proval prior to putting the program into op
era! ion, uni ess otherwise di reeled by the 
Commission. The objective of the program is 
to return hazardous constituent concentra
tion I eve! s in ground water to the con cent ra
tion limits set as standards. The licensee's 
proposed program must address removing 
the hazardous constituents that have en
tered the ground water at the point of com
pliance or treating them in place. The pro
gram must also address removing or treating 
in pl ace any hazardous constituents that ex
ceed concentration limits in ground water 
between the point of compliance and the 
downgradi ent faci I it y property boundary. 
The Ii censee sh al I continue corrective action 
measures to the extent necessary to achieve 
and maintain compliance with the ground
water protection standard. The Commission 
will determine when the licensee may termi
nal e corrective action measures based on 
data from the ground-water monitoring pro
gram and other information that provide 
reasonable assurance that the ground-water 
prot eel ion standard wi 11 not be exceeded. 

5E-I n developing and conducting ground
water protection programs, applicants and 
Ii censees sh al I al so consider the fol I owing: 

(1) Installation of bottom liners (Where 
synthetic Ii ners are used, a I eakage det ec
t ion system must be installed immediately 
below the Ii ner to ensure major fai I ures are 
detected if they occur. This is in addition to 
the ground-water monitoring program con
ducted as provided in Criterion 7. Where clay 
liners are proposed or relatively thin, in-situ 

10 CFR Ch. I (1-1-12 Edition) 

clay soi Is are to be relied upon for seepage 
control, tests must be conducted with rep
resentative tailings solutions and clay mate
rials to confirm that no significant deterio
ration of permeability or stability properties 
will occur with continuous exposure of clay 
to tailings solutions. Tests must be run for a 
sufficient period of ti me to reveal any effects 
if they are going to occur (in some cases de
t eri oral ion has been observed to occur rat her 
rapi di y aft er about nine months of expo
sure)). 

(2) Mi 11 process designs which pro vi de the 
maximum practicable recycle of solutions 
and conservation of water to reduce the net 
input of liquid to the tailings impoundment. 

(3) Dewat eri ng of t ai Ii ngs by process de
vices and/or in-situ drainage systems (At 
new sites, tailings must bedewatered bya 
drainage system installed at the bottom of 
the impoundment to lower the phreatic sur
face and reduce the driving head of seepage, 
unless tests show tailings are not amenable 
to such a system. Where in-situ dewat eri ng 
is to be conducted, the impoundment bottom 
must be graded to assure that the drains are 
at a I ow point. The drains must be prot eel ed 
by suitable filter materials to assure that 
drains remain free running. The drainage 
system must also be adequately sized to as
sure good drainage). 

(4) Neutralization to promote immobiliza
tion of hazardous constituents. 

SF-Where ground-water impacts are oc
curring at an existing site due to seepage, 
action must betaken to alleviate conditions 
that lead to excessive seepage impacts and 
restore ground-water quality. The specific 
seepage control and ground-water prot eel ion 
method, or combination of methods, to be 
used must be worked out on a site-specific 
basis. Technical specifications must be pre
pared to control inst al I at ion of seepage con
trol systems. A quality assurance, testing, 
and inspection program, which includes su
pervision by a qualified engineer or scientist, 
must be est ab! i shed to assure the speci fi ca
tions are met. 

5G-I n support of a t ai Ii ngs disposal sys
tem proposal, the applicant/opera! or sh al I 
supply information concerning the following: 

(1) The chemical and radioactive charac
t eri st i cs of the waste solutions. 

(2) The charact eri st i cs of the under! yi ng 
soi I and geologic formations part i cul arl y as 
they will control transport of contaminants 
and solutions. This includes det ai I ed i nfor
mat ion concerning extent, thickness, uni
formity, shape, and orientation of under
! yi ng st rat a. Hydraulic gradients and con
ductivities of the various formations must be 
determined. This information must be gath
ered from borings and field survey met hods 
taken within the proposed impoundment 
area and in surrounding areas where con
taminants might migrate to ground water. 
The information gathered on boreholes must 
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include both geologic and geophysical I ogs in 
sufficient number and degree of sop hi st i ca
tion to allow determining significant dis
cont i nu it i es, fractures, and channeled depos
its of high hydraulic conductivity. If field 
survey met hods are used, they should be in 
addition to and calibrated with borehole log
ging. Hydro I ogi c parameters such as perme
abi I it y may not be determined on the basis 
of laboratory analysis of samples alone; a 
sufficient amount of field testing (e.g., pump 
tests) must be conducted to assure actual 
field properties are adequately understood. 
Testing must be conducted to allow esti
mating chemi-sorption attenuation prop
er! i es of under! yi ng soi I and rock. 

(3) Location, extent, quality, capacity and 
current uses of any ground water at and near 
the site. 

SH-Steps must be taken during stock
piling of ore to minimize penetration of 
radionuclides into underlying soils; suitable 
methods include lining and/or compaction of 
ore storage areas. 

Criterion 6-(1) In disposing of waste by
product material, Ii censees sh al I pl ace an 
ea rt hen cover (or approved alternative) over 
tailings or wastes at the end of milling oper
a! ions and sh al I close the waste disposal area 
in accordance with a design 1 which provides 
reasonable assurance of control of radio-
1 ogi cal hazards to (i) be effective for 1,000 
years, to the extent reasonably a chi evabl e, 
and, in any case, for at I east 200 years, and 
(ii) limit releases of radon-222 from uranium 
byproduct materials, and radon-220 from tho
ri um byproduct materials, to the atmosphere 
so as not to exceed an average 2 rel ease rate 
of 20 pi cocuri es per square met er per second 
(pCi/m 2 s) to the extent practicable through
out the effective design life determined pur
suant to (1)(i) of this Criterion. In computing 
required t ai Ii ngs cover thicknesses, moisture 
in soils in excess of amounts found normally 
in similar soils in similar circumstances 
may not be considered. Direct gamma expo
sure from the t ai Ii ngs or wast es should be re
duced to background I evel s. The effects of 
any thin synthetic layer may not be taken 

1 In the case of thorium byproduct mate
ri al s, the standard applies only to design. 
Monitoring for radon emissions from tho
rium byproduct materials aft er inst al I at ion 
of an appropri at el y designed cover is not re
quired. 

2 This average applies to the entire surface 
of each disposal area over a period of a I east 
one year, but a period short compared to 100 
years. Radon wi 11 come from both byproduct 
materials and from covering materials. 
Radon emissions from covering materials 
should be estimated as part of developing a 
closure plan for each site. The standard, 
however, applies only to emissions from by
product materials to the atmosphere. 
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into account in determining the calculated 
radon exhalation I evel. If non-soi I materials 
are proposed as cover materials, it must be 
demonstrated that these materials will not 
crack or degrade by differential settlement, 
weathering, or other mechanism, over long
! erm intervals. 

(2) As soon as reasonably a chi evabl e aft er 
emplacement of the final cover to limit re
l eases of radon-222 from uranium byproduct 
material and prior to pl a cement of erosion 
prot eel ion barriers or other features nec
essary for I ong-t erm control of the t ai Ii ngs, 
the Ii censee sh al I verify through appropriate 
testing and analysis that the design and can
st ruction oft he final radon barrier is effec
tive in limiting releases of radon-222 to a 
I evel not exceeding 20 pCi /m 2s averaged over 
the entire pile or impoundment using the 
procedures described in 40 CFR part 61, ap
pendix B, Method 115, or another method of 
verification approved by the Commission as 
being at I east as effective in demons! rating 
the effectiveness of the final radon barrier. 

(3) When phased emplacement of the final 
radon barrier is included in the appl i cab I e 
reel a mat ion pl an, the verification of radon-
222 rel ease rat es required in paragraph (2) of 
this criterion must be conducted for each 
portion of the pile or impoundment as the 
final radon barrier for that portion is em
pl aced. 

(4) Within ninety days of the completion of 
al I testing and analysis relevant to the re
quired verification in paragraphs (2) and (3) 
of this criterion, the uranium mill licensee 
shall report to the Commission the results 
detailing the actions taken to verify that 
I evel s of rel ease of radon-222 do not exceed 20 
pCi/m 2s when averaged over the entire pile 
or impoundment. The licensee shall main
tain records until termination of the license 
documenting the source of input parameters 
including the results of al I measurements on 
which they are based, the cal cul at ions and/or 
analytical met hods used to derive values for 
input parameters, and the procedure used to 
determine compliance. These records shall 
be kept in a form suitable for transfer to the 
cu st odi al agency at the ti me oft ran sf er of 
the site to DOE or a State for long-term care 
if request ed. 

(5) Near surface cover materials (i.e., with
in the top three meters) may not include 
waste or rock that contains elevated I evel s 
of radium; soils used for near surface cover 
must be essential I y the same, as far as radio
act i vit y is concerned, as that of surrounding 
surface soi Is. This is to ensure that surface 
radon exhalation is not significantly above 
background because of the cover material 
itself. 

(6) The design requirements in this cri
terion for longevity and control of radon re
l eases apply to any portion of a Ii censed and/ 
or disposal site uni ess such portion contains 
a concentration of radium in land, averaged 
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over areas of 100 square meters, which, as a 
result of byproduct material, does not exceed 
the background I eve! by more than: (i) 5 
picocuries per gram (pCi/g) of radium-226, or, 
in the case of thorium byproduct material, 
radi um-228, averaged over the first 15 cent i
met ers (cm) below the surface, and (ii) 15 
pCi/g of radium-226, or, in the case of tho
rium byproduct material, radi um-228, aver
aged over 15-cm thick I ayers more than 15 
cm below the surface. 

Byproduct material containing concentra
tions of radi onucl ides other than radium in 
soil, and surface activity on remaining struc
tures, must not result in a total effective 
dose equivalent (TEDE) exceeding the dose 
from cleanup of radium contaminated soil to 
the above standard (benchmark dose), and 
must be at levels which are as low as is rea
sonably a chi evabl e. If more than one resi d
ual radionuclide is present in the same 100-
square-met er area, the sum of the ratios for 
each radionuclide of con cent ration present 
to the concentration Ii mi t wi 11 not exceed 
"1" (unity). A calculation of the potential 
peak annual TEDE within 1000 years to the 
average member oft he critical group that 
would result from applying the radium 
standard (not including radon) on the site 
must be submitted for approval. The use of 
decommissioning plans with benchmark 
doses which exceed 100 mrem/yr, before ap
plication of ALARA, requires the approval of 
the Commission after consideration of the 
recommendation of the NRG staff. This re
quirement for dose criteria does not apply to 
sites that have decommissioning plans for 
soi I and structures approved before June 11, 
1999. 

(7) The Ii censee shal I al so address the non
radi ol ogi cal hazards associated with the 
wastes in planning and implementing clo
sure. The Ii censee sh al I ensure that disposal 
areas are closed in a manner that minimizes 
the need for furl her maintenance. To the ex
t en! necessary to prevent threats to human 
heal! h and the environment, the Ii censee 
shall control, minimize, or eliminate past
el osure escape of nonradi ol ogi cal hazardous 
constituents, I each ate, cont am i nat ed rain
wat er, or waste decomposition products to 
the ground or surface waters or to the at -
mosphere. 

Criterion 6A-(1) For impoundments con
taining uranium byproduct materials, the 
final radon barrier must be com pl et ed as ex
peditiously as practicable considering techno
logical feasibility after the pile or impound
ment ceases operation in accordance with a 
written, Commission-approved reclamation 
pl an. (The term as expeditiously as practicable 
considering technological feasibility as specifi
cal I y defined in the Introduction of this ap
pendix includes fact ors beyond the control of 
the licensee.) Deadlines for completion of the 
final radon barrier and, if applicable, the fol
lowing interim milestones must be estab-

10 CFR Ch. I (1-1-12 Edition) 

Ii shed as a condition of the i ndi vi dual Ii
cense: windblown t ai Ii ngs rel ri eval and 
placement on the pile and interim stabiliza
tion (including dewat eri ng or the removal of 
freestanding Ii quids and recant ouri ng). The 
placement of erosion prot eel ion barriers or 
other features necessary for I ong-t erm con
trol of the tailings must also be completed in 
a timely manner in accordance with a writ
ten, Commission-approved reclamation plan. 

(2) The Commission may approve a licens
ee's request to extend the time for perform
ance of milestones related to emplacement 
of the final radon barrier if, after providing 
an opportunity for public participation, the 
Commission finds that the licensee has ade
quately demonstrated in the manner re
quired in paragraph (2) of Criterion 6 that re
l eases of radon-222 do not exceed an average 
of 20 pCi/m 2s. If the delay is approved on the 
basis that the radon rel eases do not exceed 20 
pCi/m 2s, a verification of radon levels, as re
quired by paragraph (2) of Criterion 6, must 
be made annual I y during the period of delay. 
In addition, once the Commission has estab
lished the date in the reclamation plan for 
the milestone for completion of the final 
radon barrier, the Commission may extend 
that date based on cost if, after providing an 
op port unity for pub! i c part i ci pat ion, the 
Commission finds that the licensee is mak
ing good faith efforts to emplace the final 
radon barrier, the delay is consistent with 
the definition of available technology, and the 
radon releases caused by the delay will not 
result in a significant incremental risk to 
the public health. 

(3) The Commission may authorize by li
cense amendment, upon Ii censee request, a 
portion of the impoundment to accept ura
nium byproduct material or such materials 
that are similar in physical, chemical, and 
radi ol ogi cal charact eri st i cs to the uranium 
mi 11 t ai Ii ngs and associated wast es al ready 
in the pi I e or i mpoundment, from other 
sources, during the closure process. No such 
authorization will be made if it results in a 
delay or impediment to emplacement of the 
final radon barrier over the remainder of the 
impoundment in a manner that will achieve 
I eve! s of radon-222 rel eases not exceeding 20 
pCi/m 2s averaged over the entire impound
ment. The verification required in paragraph 
(2) of Criterion 6 may be completed with a 
portion of the impoundment being used for 
further disposal if the Commission makes a 
final finding that the i mpoundment wi 11 con
tinue to a chi eve a I eve! of radon-222 rel eases 
not exceeding 20 pCi/m 2 s averaged over the 
entire impoundment. In this case, after the 
final radon barrier is comp I et e except for the 
continuing disposal area, (a) only byproduct 
material will be authorized for disposal, (b) 
the disposal will be limited to the specified 
existing disposal area, and (c) this authoriza
tion will only be made after providing oppor
tunity for public participation. Reclamation 
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of the disposal area, as appropriate, must be 
completed in a timely manner after disposal 
operations cease in accordance with para
graph (1) of Criterion 6; however, these ac
tions are not required to be complete as part 
of meeting the dead Ii ne for final radon bar
rier construction. 

Criterion 7-At I east one ful I year prior to 
any major site canst ruction, a 
preoperational monitoring program must be 
conducted to provide complete baseline data 
on a milling site and its environs. Through
out the construction and operating phases of 
the mill, an operational monitoring program 
must be conducted to measure or evaluate 
compliance with applicable standards and 
regulations; to evaluate performance of con
trol systems and procedures; to evaluate en
vironment al impacts of operation; and to de
tect potential I ong-t erm effects. 

?A-The licensee shall establish a detec
tion monitoring program needed for the 
Commission to set the site-specific ground
water protection standards in paragraph 
58(1) of this appendix. For all monitoring 
under this paragraph the Ii censee or appl i
cant will propose for Commission approval 
as license conditions which constituents are 
to be monitored on a site specific basis. A de
tection monitoring program has two pur
poses. The initial purpose of the program is 
to detect leakage of hazardous constituents 
from the disposal area so that the need to set 
ground-water protection standards is mon
itored. If leakage is detected, the second pur
pose oft he program is to general e data and 
information needed for the Commission to 
establish the standards under Criterion 58. 
The data and information must provide a 
sufficient basis to identify those hazardous 
constituents which require con cent ration 
limit standards and to enable the Commis
sion to set the limits for those constituents 
and the compliance period. They may also 
need to provide the basis for adjustments to 
the point of compliance. For licenses in ef
fect September 30, 1983, the detection moni
toring programs must have been in pl ace by 
October 1, 1984. For I icenses issued after Sep
tember 30, 1983, the detection monitoring 
programs must be in place when specified by 
the Commission in orders or license condi
tions. Once ground-water protection st and
ards have been established pursuant to para
graph 58(1), the Ii censee shal I establish and 
implement a compliance monitoring pro
gram. The purpose oft he compliance moni
toring program is to determine that the haz
ardous canst it uent concentrations in ground 
water continue to comply with the standards 
set by the Commission. In conjunction with 
a corrective action program, the licensee 
shall establish and implement a corrective 
action monitoring program. The purpose of 
the corrective action monitoring program is 
to demons! rate the effectiveness of the cor
rective actions. Any monitoring program re-
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qui red by this paragraph may be based on ex
isting monitoring programs to the extent the 
existing programs can meet the stated objec
tive for the program. 

Criterion 8-Mi 11 i ng operations must be 
conducted so that al I airborne effluent re
l eases are reduced to I evel s as I ow as is rea
sonably a chi evabl e. The primary means of 
accomplishing this must be by means of 
emission controls. Institutional controls, 
such as extending the site boundary and ex
clusion area, may be employed to ensure 
that offsite exposure limits are met, but only 
aft er al I practicable measures have been 
taken to control emissions at the source. 
Notwithstanding the existence of individual 
dose standards, strict control of emissions is 
necessary to assure that population expo
sures are reduced to the maximum extent 
reasonably achievable and to avoid site con
tamination. The greatest potential sources 
of offsite radiation exposure (aside from 
radon exposure) are dusting from dry sur
faces of the t ai Ii ngs disposal area not cov
ered bytailings solution and emissions from 
yellowcake drying and packaging operations. 
During operations and prior to closure, radi -
ation doses from radon emissions from sur
face impoundments of uranium or thorium 
byproduct materials must be kept as low as 
is reasonably a chi evabl e. 

Checks must be made and I ogged houri y of 
al I parameters (e.g., differential pressures 
and scrubber water fl ow rat es) that deter
mine the efficiency of yellowcake stack 
emission control equipment operation. The 
Ii censee sh al I retain each I og as a record for 
three years after the last entry in the log is 
made. It must be determined whether or not 
conditions are within a range prescribed to 
ensure that the equipment is operating con
sistent I y near peak efficiency; corrective ac
tion must be taken when performance is out
side of prescribed ranges. Effluent control 
devices must be operative at all times during 
drying and packaging operations and when
ever air is exhausting from the yellowcake 
stack. Drying and packaging operations 
must terminate when controls are inoper
ative. When checks i ndi cat e the equipment 
is not operating within the range prescribed 
for peak efficiency, actions must betaken to 
rest ore parameters to the prescribed range. 
When this cannot be done without shutdown 
and repairs, drying and packaging operations 
must cease as soon as practicable. Oper
a! ions may not be rest art ed aft er cessation 
due to off-normal performance unt i I needed 
corrective actions have been i dent i fi ed and 
implement ed. Al I these cessations, correc
tive actions, and restarts must be reported 
to the appropriate NRG region al office as in
di cat ed in Criterion 8A, in writing, within 
ten days of the subsequent rest art. 

To control dusting from tailings, that por
tion not covered by standing liquids must be 
wetted or chemically stabilized to prevent or 
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minimize blowing and dusting to the max
imum extent reasonably achievable. This re
quirement may be relaxed if tailings are ef
fectively sheltered from wind, such as may 
bet he case where they are disposed of below 
grade and the t ai Ii ngs surface is not exposed 
to wind. Consideration must be given in 
planning t ai Ii ngs disposal programs to met h
ods which would al I ow phased covering and 
reclamation of tailings impoundments be
cause this wi 11 help in control Ii ng part i cu
l ate and radon emi ssi ans during operation. 
To control dusting from diffuse sources, such 
as tailings and ore pads where automatic 
controls do not apply, operators shal I de
velop written operating procedures speci
fying the met hods of control which wi 11 be 
utilized. 

Mi 11 i ng operat i ans producing or i nvol vi ng 
thorium byproduct material must be con
ducted in such a manner as to pro vi de rea
sonable assurance that the annual dose 
equivalent does not exceed 25 millirems to 
the whole body, 75 millirems to the thyroid, 
and 25 millirems to any other organ of any 
member of the public as a result of exposures 
to the planned discharge of radioactive ma
terials, radon-220 and its daughters excepted, 
to the general environment. 

Uranium and thorium byproduct materials 
must be managed so as to conform to the ap
plicable provisions of title 40 of the Code of 
Federal Regul at i ans, part 440, "Ore Mining 
and Dressing Point Source Category: Effl u
ent Limitations Guidelines and New Source 
Performance Standards, subpart C, Uranium, 
Radium, and Vanadium Ores Subcategory," 
as codified on January 1, 1983. 

Criterion BA-Dai I y inspect i ans of t ai Ii ngs 
or waste retention systems must be con
ducted by a qua I ifi ed engineer or scientist 
and document ed. The Ii censee sh al I retain 
the documentation for each dai I y inspection 
as a record for three years aft er the docu
mentation is made. The appropriate NRG re
gi anal office as i ndi cat ed in appendix D to 10 
CFR part 20 of this cha pt er, or the Direct or, 
Office of Nuclear Material Safety and Safe
guards, U.S. Nuclear Regulatory Commis
sion, Washington, DC, 20555, must be imme
diately notified of any failure in a tailings or 
waste retention system that results in a re
l ease of t ai Ii ngs or waste into unrest ri ct ed 
areas, or of any unusual con di ti ans (condi
tions not contemplated in the design of the 
retention system) that is not corrected could 
i ndi cat e the potential or I ead to fai I ure of 
the system and result in a release of tailings 
or waste into unrest ri ct ed areas. 

II. FINANCIAL CRITERIA 

Criterion 9-Fi nanci al surety arrangements 
must be established by each mill operator 
prior to the commencement of operat i ans to 
assure that sufficient funds wi 11 be avai I ab! e 
to carry out the decontamination and de
commissioning of the mill and site and for 

10 CFR Ch. I (1-1-12 Edition) 

the reel a mat ion of any t ai Ii ngs or waste dis
posal areas. The amount of funds to be en
sured by such surety arrangements must be 
based on Commission-approved cost esti
mates in a Commission-approved plan for (1) 
decontamination and decommissioning of 
mill buildings and the milling site to levels 
which al I ow unrest ri ct ed use of these areas 
upon decommissioning, and (2) the reclama
tion of t ai Ii ngs and/or waste areas in accord
ance with technical criteria delineated in 
Section I of this appendix. The Ii censee sh al I 
submit this plan in conjunction with an en
vironment al report that addresses the ex
pected environmental impacts of the milling 
operation, decommissioning and tailings rec
lamation, and evaluates alternatives for 
mitigating these impacts. The surety must 
al so cover the payment of the charge for 
I ong-t erm survei 11 a nee and control required 
by Criterion 10. In establishing specific sur
ety arrangements, the Ii censee's cost est i -
mates must take into account total costs 
that would be incurred if an independent 
contract or were hi red to perform the decom
mi ssi oni ng and reclamation work. In order 
to avoid unnecessary duplication and ex
pense, the Commission may accept financial 
sureties that have been consolidated with fi
nancial or surety arrangements est ab! i shed 
to meet requirements of other Federal or 
st ate agencies and/or I ocal governing bodies 
for such decommissioning, decontamination, 
reclamation, and long-term site surveillance 
and control, provided such arrangements are 
considered adequate to satisfy these require
ment s and that the portion of the surety 
which covers the decommissioning and rec
lamation of the mill, mill tailings site and 
associated areas, and the I ong-t erm funding 
charge is clearly i dent i fi ed and committed 
for use in accomplishing these activities. 
The licensees's surety mechanism will be re
viewed annually by the Commission to as
sure, that sufficient funds would be avai I ab! e 
for completion of the reclamation plan if the 
work had to be performed by an independent 
contract or. The amount of surety Ii abi I it y 
should be adjusted to recognize any increases 
or decreases resulting from inflation, 
changes in engineering plans, activities per
formed, and any other con di ti ans affecting 
costs. Regardless of whether reclamation is 
phased through the I ife oft he operation or 
takes pl ace at the end of operat i ans, an ap
propriate portion of surety liability must be 
retained until final compliance with the rec
lamation plan is determined. 

This will yield a surety that is at least suf
ficient at al I ti mes to cover the costs of de
commi ssi oni ng and reclamation of the areas 
that are expected to be di st urbed before the 
next Ii cense renewal. The term of the surety 
mechanism must be open ended, unless it can 
be demons! rated that a not her arrangement 
would provide an equivalent level of assur
ance. This assurance would be provided with 
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a surety instrument which is written for a 
specified period oftime (e.g., 5years) yet 
which must be automatically renewed unless 
the surety notifies the beneficiary (the Com
mission orthe State regulatory agency) and 
the principal (the Ii censee) some reasonable 
time (e.g., 90 days) prior to the renewal date 
of their intention not to renew. In such a sit
uation the surety requirement still exists 
and the licensee would be required to submit 
an acceptable replacement surety within a 
brief period of ti me to al I ow at I east 60 days 
fort he regulatory agency to col I ect. 

Proof of forfeiture must not be necessary 
to collect the surety so that in the event 
that the Ii censee could not provide an ac
ceptable replacement surety within the re
quired time, the surety shall be automati
cally collected prior to its expiration. The 
conditions described above would have to be 
clearly stated on any surety instrument 
which is not open-ended, and must be agreed 
to by al I parties. Financial surety arrange
ments generally acceptable to the Commis
sion are: 

(a) Surety bonds; 
(b) Cash deposits; 
(c) Certificates of deposits; 
(d) Deposits of government securities; 
(e) Irrevocable letters or lines of credit; 

and 
(f) Com bi nations oft he above or such other 

types of arrangements as may be approved 
bythe Commission. However, self insurance, 
or any arrangement which essential I y con
stitutes self insurance (e.g., a contract with 
a St ate or Federal agency), wi 11 not satisfy 
the surety requirement si nee this pro vi des 
no add it i anal assurance other than that 
which al ready exists through Ii cense require
ment s. 

Criterion 10-A mini mum charge of $250,000 
(1978 dollars) to cover the costs of long-term 
surveillance must be paid by each mill oper
a! or to the general treasury of the United 
St at es or to an appropriate St ate agency 
prior to the termination of a uranium or tho
rium mill license. 

If site surveillance or control requirements 
at a particular site are determined, on the 
basis of a site-specific evaluation, to be sig
nificantly greater than those specified in 
Criterion 12 (e.g., if fencing is determined to 
be necessary), variance in funding require
ment s may be specified by the Commission. 
In any case, the tot al charge to cover the 
costs of long-term surveillance must be such 
that, with an assumed 1 percent annual real 
interest rate, the col I ect ed funds wi 11 yield 
interest in an amount sufficient to cover the 
annual costs of site surveillance. The total 
charge wi 11 be adjusted annual I y prior to ac
tual payment to recognize inflation. The in
flation rate to be used is that i ndi cat ed by 
the change in the Consumer Price Index pub-
1 i shed by the U.S. Department of Labor, Bu
reau of Labor St at i st i cs. 
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111. Si TE AND BYPRODUCT MATERIAL 
OWNERSHIP 

Criterion 11-A. These criteria relating to 
ownership of tailings and their disposal sites 
become effective on November 8, 1981, and 
apply to al I Ii censes terminated, issued, or 
renewed aft er that date. 

B. Any uranium or thorium milling license 
or tailings license must contain such terms 
and conditions as the Commission deter
mines necessary to assure that prior to t er
mi nation of the license, the licensee will 
comply with ownership requirements of this 
criterion for sites used for tailings disposal. 

C. Title to the byproduct material licensed 
under this part and I and, including any in
t erest s therein (other than I and owned by 
the United States or by a State) which is 
used for the disposal of any such byproduct 
material, or is essential to ensure the I ong 
term stability of such disposal site, must be 
transferred to the United States or the State 
in which such land is located, at the option 
of such St ate. In view of the fact that phys
ical isolation must bethe primary means of 
long-term control, and Government land 
ownership is a desirable supplementary 
measure, ownership of certain severable sub
surface interests (for example, mineral 
rights) may be determined to be unnecessary 
to protect the public health and safety and 
the environment. In any case, however, the 
applicant/operator must demons! rate a seri -
ous effort to obtain such subsurface rights, 
and must, in the event that certain rights 
cannot be obtained, provide notification in 
I ocal pub Ii c I and records of the fact that the 
I and is being used for the disposal of radio
act i ve material and is subject to either an 
NRG general or specific Ii cense prohibiting 
the disruption and di st urbance of the 
t ai Ii ngs. In some rare cases, such as may 
occur with deep burial where no ongoing site 
survei 11 a nee wi 11 be required, surface I and 
ownership t ran sf er requirements may be 
waived. For licenses issued before November 
8, 1981, the Commission may take into ac
count the st at us oft he ownership of such 
land, and interests therein, and the ability of 
a Ii censee to t ran sf er tit I e and custody 
thereof to the United States or a State. 

D. If the Commission subsequent to title 
transfer determines that use of the surface 
or subsurface est at es, or both, of the I and 
transferred to the United States or to a 
St ate wi 11 not endanger the pub Ii c health, 
safety, welfare, or environment, the Com
mission may permit the use of the surface or 
subsurface est at es, or both, of such I and in a 
manner consistent with the provisions pro
vided in these criteria. If the Commission 
permits such use of such land, it will provide 
the person who transferred such I and with 
the right of first refusal with respect to such 
use of such I and. 

805 

EPA-7609-0002629_0012 



ED_00006500048387 

Pt. 40, App. A 

E. Material and I and t ran sf erred to the 
United States or a State in accordance with 
this Criterion must be transferred without 
cost to the United States or a State other 
than administrative and legal costs incurred 
in carrying out such transfer. 

F. The provisions of this part respecting 
transfer of title and custody to land and 
t ai Ii ngs and wast es do not apply in the case 
of lands held in trust by the United States 
for any Indian tribe or I ands owned by such 
Indian tribe subject to a restriction against 
alienation imposed bythe United States. In 
the case of such I ands which are used for the 
disposal of byproduct material, as defined in 
this part, the Ii censee sh al I enter into ar
rangements with the Commission as may be 
appropriate to assure the I ong-t erm survei I
I a nee of such I ands by the United St at es. 

IV. LONG-TERM Si TE SURVEILLANCE 

Criterion 12-The final disposition of 
tailings, residual radioactive material, or 
wastes at milling sites should be such that 
ongoing active mai nt en a nee is not necessary 
to preserve isolation. As a minimum, annual 
site inspect ions must be conducted by the 
government agency responsible for I ong
t erm care of the disposal site to confirm its 
integrity and to determine the need, if any, 
for maintenance and/or monitoring. Results 
of the inspections for all the sites under the 
licensee's jurisdiction will be reported to the 
Commission annually within 90 days of the 
last site inspection in that calendar year. 
Any site where unusual damage or disrup
tion is discovered during the inspection, 
however, will require a preliminary site in
spection report to be submitted within 60 
days. On the basis of a site specific evalua
tion, the Commission may require more fre
quent site inspections if necessary due to the 
features of a particular disposal site. In this 
case, a preliminary inspection report is re
quired to be submitted within 60 days fol
lowing each inspection. 

V. HAZARDOUS CONSTITUENTS 

Criterion 13-Secondary ground-water pro
tection standards required by Criterion 5 of 
this appendix are concentration limits for 
i ndi vi dual hazardous canst it uent s. The fol -
1 owing list of constituents identifies the con
stituents for which standards must be set 
and complied with if the specific constituent 
is reasonably expected to be in or derived 
from the byproduct material and has been 
detected in ground water. For purposes of 
this appendix, the property of gross alpha ac
tivity will be treated as if it is a hazardous 
constituent. Thus, when setting standards 
under paragraph 5B(5) of Criterion 5, the 
Commission will also set a limit for gross 
alpha activity. The Commission does not 
consider the following list imposed by 40 
CFR part 192 to be exhaustive and may de-
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!ermine other constituents to be hazardous 
on a case-by-case basis, independent of those 
specified bythe U.S. Environmental Protec
tion Agency in part 192. 

Hazardous Constituents 

Acet on it rile (Et hanenit rile) 
Acet ophenone (Et hanone, 1-phenyl) 
3-(al pha-Acet onyl benzyl )-4-hydroxycoumari n 

and salts (Warfarin) 
2-Acet yl ami nofl uorene (Acet amide, N-(9H

fl uoren-2-yl )-) 
Acetyl chloride (Ethanoyl chloride) 
1-Acetyl-2-thiourea (Acetamide, N-

(ami not hioxomet hyl )-) 
Aerni ei n (2-Propenal) 
Acrylamide (2-Propenamide) 
Acrylonit rile (2-Propenenit ri I e) 
Aflatoxins 
Aldrin (1,2,3,4, 10, 10-Hexachl oro-

1,4,4a,5,8,8a,8b-hexahydro-endo, exo-1,4:5,8-
Di met hanonapht hal ene) 

Al I yl al coho I (2-Propen-1-ol) 
Aluminum phosphide 
4-Am i no bi phenyl ([ 1, 1 '-Bi phenyl ]-4-am i ne) 
6-Ami no-1, 1a,2,8,8a,8b-hexahydro-8-

(hydroxymet hyl )-Sa-met hoxy-5-met hyl -
carbamat e azi ri no[2 ',3':3,4] pyrrol o[ 1,2-
a] i ndol e-4, 7-di one, (ester) (Mitomycin C) 
(Azi ri no[ 2 '3':3,4] pyrrol o(1,2-a)i ndol e-4, 7-
di one, 6-amino-8-[((amino-
cabonyl )oxy)met hyl ]-1, 1a,2,8,8a,8b-hexa
hydro-8a met hoxy-5-met hy-) 

5-(Ami no methyl )-3-i soxazol ol (3(2H)-
I soxazolone, 5-(ami no methyl)-) 4-
Ami nopyridi ne (4-Pyridi nami ne) 

Amitrole (1H-1,2,4-Triazol-3-amine) 
Ani Ii ne (Benzenami ne) 
Antimony and compounds, N.O.S. 3 

Aramit e (Sulfurous acid, 2-chl oroet hyl -, 2-[4-
(1, 1-di met hylet hyl) phenoxy]-1-
met hylet hyl ester) 

Arsenic and compounds, N.O.S. 3 

Arsenic acid (Ort hoarseni c acid) 
Arsenic pentoxide (Arsenic (V) oxide) 
Arsenic trioxide (Arsenic (Ill) oxide) 
Aura mine (Benzenami ne, 4,4'-

carboni midoyl bis[N,N-Di methyl-, 
monohydrochl ori de) 

Azaseri ne (L-Seri ne, di azoacet ate (est er)) 
Bari um and compounds, N.O.S. 3 

Bari um cyanide 
Benz[ c]acri dine (3,4-Benzacri dine) 
Benz[ a]ant hracene (1,2-Benzant hracene) 
Benzene (Cycl ohexat ri ene) 
Benzenearsoni c acid (Arsoni c acid, phenyl-) 
Benzene, dichloromethyl- (Benzal chloride) 
Benzenethiol (Thiophenol) 
Benzi dine ([1, 1 '-Bi phenyl]-4,4 'diami ne) 
Benzo[b]fl uorant hene (2,3-

Benzofl uorant hene) 

3 The abbreviation N.O.S. (not otherwise 
specified) signifies those members of the gen
eral class not specifically listed by name in 
this list. 
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Benzo[j ]fl uorant hene (7,8-Benzofl uorant hene) 
Benzo[ a] pyrene (3,4-Benzopyrene) 
p-Benzoqui none (1,4-Cycl ohexadienedi one) 
Benzot ri chi ori de (Benzene, t ri chi oromet hyl) 
Benzyl chloride (Benzene, (chloromethyl)-) 
Beryl Ii um and compounds, N.O.S.' 
Bis(2-chloroethoxy)methane (Ethane, 1,1'-

[met hyl enebi s(oxy)]bi s[2-chl oro-]) 
Bi s(2-chl oroet hyl) et her (Ethane, 

oxybi s[2-chl oro-]) 
N,N-Bi s(2-chl oroet hyl )-2-napht hyl amine 

(Chlornaphazine) 

1, 1 '-

Bis(2-chloroisopropyl) ether (Propane, 2,2'
oxybi s[2-chl oro-]) 

Bi s(chl oromet hyl) 
oxybi s[ chi oro-]) 

ether (Methane, 

Bis(2-ethylhexyl) phthalate (1,2-
Benzenedi carboxyl i c acid, bi s(2-et hyl hexyl) 
ester) 

Bromoacetone (2-Propanone, 1-bromo-) 
Bromomethane (Methyl bromide) 
4-Bromophenyl phenyl et her (Benzene, 1-

bromo-4-phenoxy-) 
Bruci ne (St rychni di n-10-one, 2,3-di met hoxy-) 
2-But a none peroxide (Methyl ethyl ketone, 

peroxide) 
Butyl benzyl 

Benzenedi carboxyl i c 
phenyl methyl est er) 

phthalate 
acid, 

(1,2-
but yl 

2-sec-But yl-4,6-di nit rophenol (DNBP) (Phe-
nol, 2,4-di nit ro-6-(1-met hyl propyl )-) 

Cadmium and compounds, N.O.S.' 
Calcium chromate (Chromic acid, calcium 

salt) 
Calcium cyanide 
Carbon disulfide (Carbon bisulfide) 
Carbon oxyfl uori de (Carbonyl fluoride) 
Chloral (Acetaldehyde, trichloro-) 
Chi orambuci I (But anoi c acid, 4-[bi s(2-

chl oroet hyl )amino] benzene-) 
Chlordane (alpha and gamma isomers) (4,7-

Met hanoi ndan, 1,2,4,5,6,7,8,8-oct a chi oro-
3,4,7, 7a-t et rahydro-) (alpha and gamma iso
mers) 

Chlorinated benzenes, N.O.S.' 
Chlorinated ethane, N.O.S. 3 

Chlorinated fluorocarbons, N.O.S. 3 

Chi ori nat ed naphthalene, N.O.S.' 
Chi ori nat ed phenol, N.O.S. 3 

Chloroacetaldehyde (Acetaldehyde, chloro-) 
Chloroalkyl ethers, N.O.S. 3 

p-Chloroaniline (Benzenamine, 4-chloro-) 
Chlorobenzene (Benzene, chloro-) 
Chi orobenzi I ate (Benzeneacet i c acid, 4-

chl oro-al pha-(4-chl orophenyl )-al pha-hy
droxy-,et hyl est er) 

p-Chl oro-m-cresol (Phenol, 4-chl oro-3-met h
yl) 

1-Ch I oro-2, 3-epoxypro pane 
(chloromet hyl )-) 

(Oxirane, 2-

2-Chl oroet hyl vinyl et her (Et hene, (2-
chl oroet hoxy)-) 

Chloroform (Methane, t richloro-) 
Chloromethane (Methyl chloride) 
Chi oromet hyl methyl et her (Methane, 

chi oromet hoxy-) 
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2-Chl oronapht hal ene (Naphthalene, 
betachloro-) 

2-Chl orophenol (Phenol, o-chl oro-) 
1-(o-Chl orophenyl )t hi ourea (Thi ourea, (2-

chl orophenyl )-) 
3-Chloropropionitrile (Propanenitrile, 3-

chloro-) 
Chromium and compounds, N.O.S. 3 

Chrysene (1,2-Benzphenant hrene) 
Citrus red No. 2 (2-Naphthol, 1-[(2,5-

di met hoxyphenyl )azo]-) 
Coal tars 
Copper cyanide 
Creosote (Creosote, wood) 
Cresols (Cresylic acid) (Phenol, methyl-) 
Croton aldehyde (2-But enal) 
Cyanides (soluble salts and complexes), 

N.O.S.' 
Cyanogen (Et hanedi nit rile) 
Cyanogen bromide (Bromine cyanide) 
Cyanogen chloride (Chi ori ne cyanide) 
Cycasi n (bet a-0-GI ucopyranosi de, (methyl -

ONN-azoxy)met hyl -) 
2-Cycl ohexyl -4,6-di nit rophenol (Phenol, 2-

cycl ohexyl -4,6-di nit ro-) 
Cyclophosphamide (2H-1,3,2,-

0xazaphosphori ne, [bi s(2-chl oroet hyl) 
ami no]-t et rahydro-,2-oxi de) 

Daunomyci n (5, 12-Napht hacenedi one, (8S-
ci s)-8-acet yl -10-[ (3-ami no-2,3,6-t ri deoxy)-
al pha-L-1 yxo-hexopyranosyl )oxy]-7,8,9, 10-
t et rahydro-6,8, 11-t ri hydroxy-1-met hoxy-) 

DOD (Di chi orodi phenyldichloroet hane) (Eth
ane, 1, 1-di chi oro-2,2-bi s(p-chl orophenyl )-) 

DOE (Ethylene, 1, 1-di chi oro-2,2-bi s(4-
chl orophenyl )-) 

DDT (Di chlorodi phenyl! ri chi oroet hane) 
(Ethane, 1,1,1-trichloro-2,2-bis (p-
chl orophenyl )-) 

Di al I ate (S-(2,3-di chi oroal I yl) 
di isopropylt hi ocarbamate) 

Di benz[a,h]acri dine (1,2,5,6-Di benzacri dine) 
Di benz[a,j ]acri dine (1,2,7,8-Di benzacri dine) 
Dibenz[a,h]anthracene (1,2,5,6-

Dibenzanthracene) 
7H-Di benzo[c,g]carbazol e (3,4,5,6-

Di benzcarbazol e) 
Di benzo[a,e]pyrene (1,2,4,5-Di benzpyrene) 
Di benzo[a,h]pyrene (1,2,5,6-Di benzpyrene) 
Di benzo[a,i] pyrene (1,2,7,8-Di benzpyrene) 
1,2-Di bromo-3-chl oropropane (Propane, 1,2-

di bromo-3-chl oro-) 
1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane (Methylene bromide) 
Di-n-butyl phthalate (1,2-

Benzenedicarboxylic acid, dibutyl ester) 
o-Di chi orobenzene (Benzene, 1,2-di chi oro-) 
m-Di chi orobenzene (Benzene, 1,3-di chi oro-) 
p-Dichlorobenzene (Benzene, 1,4-dichlor-) 
Dichlorobenzene, N.O.S. 3 (Benzene, dichloro-

' N.O.S. 3 ) 

3,3'-Di chi orobenzi dine ([ 1, 1 '-Bi phenyl ]-4,4 '-
di amine, 3,3'-di chi oro-) 

1,4-Di chi oro-2-but ene (2-But ene, 1,4-di chi oro
) 

Di chlorodifl uoromet hane (Methane, 
di chi orodifl uoro-) 
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1,1-Dichloroethane (Ethylidene dichloride) 
1,2-Dichloroethane (Ethylene dichloride) 
t rans-1,2-Di chi oroet hene (1,2-

Di chi oroet hyl ene) 
Dichloroethylene, N.O.S. 3 (Ethene, dichloro-

' N.O.S. 3 ) 

1,1-Dichloroethylene (Ethene, 1,1-dichloro-) 
Dichloromethane (Methylene chloride) 
2,4-Di chi orophenol (Phenol, 2,4-di chi oro-) 
2,6-Di chi orophenol (Phenol, 2,6-di chi oro-) 
2,4-Dichlorophenoxyacetic acid (2,4-D), salts 

and esters (Acetic acid, 2,4-
di chi orophenoxy-, salts and esters) 

Di chi orophenyl arsine 
dichloroarsine) 

(Phenyl 

Dichloropropane, N.O.S. 3 (Propane, dichloro
' N.O.S. 3 ) 

1,2-Dichloropropane (Propylene dichloride) 
Dichloropropanol, N.O.S. 3 (Propanol, 

dichloro-, N.O.S. 3) 

Dichloropropene, N.O.S. 3 (Propene, dichloro
' N.O.S. 3 ) 

1,3-Di chi oropropene (1-Propene, 1,3-di chi oro-) 
Di el din (1,2,3,4, 10.10-hexachl oro-6,7-epoxy-

1,4,4a,5,6, 7,8,8a-oct a-hydro-endo, exo-
1,4:5,8-Di met hanonapht hal ene) 

1,2:3,4-Di epoxybut ane (2,2' -Bi oxi rane) 
Di ethyl arsine (Arsine, di ethyl-) 
N,N-Di ethyl hydrazine (Hydrazine, 1,2-

diethyl) 
0,0-Di ethyl S-met hyl est er of 

phosphorodithioic acid (Phosphorodithioic 
acid, 0,0-diethyl S-methyl ester) 

0,0-Di ethyl phosphoric acid, 0-p-nit rophenyl 
est er (Phosphoric acid, di ethyl p-
nit rophenyl ester) 

Di ethyl pht hal ate (1,2-Benzenedi carboxyl i c 
acid, di ethyl est er) 

0,0-Di ethyl 0-2-pyrazi nyl phosphorot hi oat e 
(Phosphorothioic acid, 0,0-diethyl 0-
pyrazi nyl est er) 

Di ethyl st i I best erol 
St i I benedi ol ,al pha,al pha-di ethyl, 
bi s(di hydrogen phosphate, (E)-) 

Di hydrosafrol e (Benzene, 
methyl enedi oxy-4-propyl -) 

(4,4'-

1,2-

3,4-Di hydroxy-al pha-(met hylami no)met hyl 
benzyl al coho I (1,2-Benzenedi ol, 4-[ 1-hy
droxy-2-(met hyl ami no)et hyl]-) 

Di lsopropylfl uorophosphate 
(Phosphorofl uori di c 
methyl ethyl) est er) 

acid, 
(DFP) 
bi s(1-

Dimethoate (Phosphorodithioic acid, 0,0-di-
met hyl S-[2-(met hyl amino )-2-oxoet hyl] 
ester) 

3,3'-Di met hoxybenzi dine ([ 1, 1 '-Bi phenyl]- 4,4'
di amine, 3-3'-di met hoxy-) 

p-Di met hylami noazobenzene (Benzenami ne, 
N,N-di met hyl-4-(phenylazo)-) 

7, 12-Di methyl benz[a] ant hracene 
Benzanthracene, 7,12-dimethyl-) 

(1,2-

3,3'-Di methyl benzi dine ([ 1, 1 '-Bi phenyl ]-4,4 '-
di amine, 3,3'-dimethyl-) 

Dimethyl carbamoyl chi ori de (Carbamoyl 
chloride, dimethyl-) 

1,1-Dimethylhydrazine (Hydrazine, 1,1-di-
methyl-) 
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1,2-Di methyl hydrazine (Hydrazine, 1,2-di-
met hyl-) 

3,3-Di met hyl-1-(met hylt hio)-2-butanone, 0-
[(met hylami no) carbonyl] oxime 
(Thi ofanox) 

al pha,al pha-Di methyl phenet hyl amine 
(Et hanami ne, 1, 1-di met hyl-2-phenyl-) 

2,4-Di methyl phenol (Phenol, 2,4-di methyl-) 
Dimethyl pht hal ate (1,2-Benzenedi carboxyl i c 

acid, dimethyl ester) 
Dimethyl sulfate (Sulfuric acid, dimethyl 

ester) 
Dinitrobenzene, N.O.S. 3 (Benzene, dinitro-, 

N.O.S. 3 ) 

4,6-Di nit ro-o-cresol and salts (Phenol, 2,4-
di nit ro-6-met hyl-, and salts) 

2,4-Di nit rophenol (Phenol, 2,4-di nit ro-) 
2,4-Di nit rot ol uene (Benzene, 1-met hyl-2,4-

di nit ro-) 
2,6-Di nit rot ol uene (Benzene, 1-met hyl-2,6-

di nit ro-) 
Di-n-octyl phthalate (1,2-

Benzenedicarboxylic acid, dioctyl ester) 
1,4-Dioxane (1,4-Diethylene oxide) 
Di phenyl amine (Benzenam i ne, N-phenyl -) 
1,2-Di phenyl hydrazine (Hydrazine, 1,2-di-

phenyl-) 
Di-n-propyl nit rosami ne (N-Nit roso-di-n-pro

pyl amine) 
Disulfoton (0,0-diethyl S-[2-

(et hylt hio)et hyl] phosphorodit hioate) 
2,4-Dit hi obi uret (Thi oi midodicarboni c 

di amide) 
Endosulfan (5-Norbornene, 2,3-di methanol, 

1,4,5,6,7, 7-hexachl oro-, cyclic sulfite) 
Endrin and metabolites (1,2,3,4,10,10-

hexachl oro-6, 7-epoxy-1,4,4a,5,6, 7,8,8a-
oct ahydro-endo,endo-1,4:5,8-
di met hanonapht hal ene, and metabolites) 

Ethyl carbamate (Urethan) (Carbamic acid, 
ethyl est er) 

Ethyl cyanide (propanenitrile) 
Ethylenebisdithiocarbamic acid, salts and 

esters (1,2-Et hanedi yl-bi scarbamodit hi oi c 
acid, salts and esters) 

Ethyleneimine (Aziridine) 
Ethylene oxide (Oxirane) 
Et hylenet hi ourea (2-1 midazol idi net hi one) 
Ethyl met hacryl ate (2-Propenoi c acid, 2-

met hyl -, ethyl est er) 
Ethyl methanesulfonate (Methanesulfonic 

acid, ethyl est er) 
Fl uorant hene (Benzo[j ,k]fl uorene) 
Fluorine 
2-Fluoroacetamide (Acetamide, 2-fluoro-) 
Fluoroacetic acid, sodium salt (Acetic acid, 

fl uoro-, sodium salt) 
Formaldehyde (Methylene oxide) 
Formic acid (Methanoic acid) 
GI yci dyl aldehyde (1-Propanol -2,3-epoxy) 
Halomethane, N.O.S. 3 

Hept achl or (4, 7-Met hano-1H-i ndene, 
1,4,5,6, 7,8,8-hept achl oro-3a,4, 7, ?a-
t et rahydro-) 

Hept a chi or epoxi de (alpha, bet a, and gamma 
isomers) (4,7-Methano-1H-indene, 
1,4,5,6, 7,8,8-hept achl oro-2,3-epoxy-3a,4, 7, 7-
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tetrahydro-, alpha, beta, and gamma iso
mers) 

Hexachl orobenzene (Benzene, hexachl oro-) 
Hexachlorobutadiene (1,3-Butadiene, 

1, 1,2,3,4,4-hexachl oro-) 
Hexachlorocyclohexane (all isomers) (Lin

dane and isomers) 
Hexachl orocycl open! adi ene (1,3-

Cycl open! adi ene, 1,2,3,4,5,5-hexachl oro-) 
Hexachl oroet hane (Ethane, 1, 1, 1,2,2,2-

hexachl oro-) 
1,2,3,4, 10, 10-Hexachl oro-1,4,4a,5,8,8a

hexahydro-1,4:5,8-endo,endo-
di met hanonapht hal ene (Hexachl orohexa-
hydro-endo,endo-di met hanonapht hal ene) 

Hexachl orophene (2,2'-Met hyl enebi s(3,4,6-
t ri chi orophenol) 

Hexachloropropene (1-Propene, 1, 1,2,3,3,3-
hexachl oro-) 

Hexaet hyl t et raphosphat e (Tel raphosphori c 
acid, hexaet hyl est er) 

Hydrazine (Diamine) 
Hydrocyanic acid (Hydrogen cyanide) 
Hydrofluoric acid (Hydrogen fluoride) 
Hydrogen sulfide (Sulfur hydride) 
Hydroxydi methyl arsine oxide (Cacodyl i c 

acid) 
I ndeno (1,2,3-cd)pyrene (1, 10-(1,2-phen-

yl ene )pyrene) 
lodomethane (Methyl iodide) 
Iron dext ran (Ferric dext ran) 
lsocyanic acid, methyl ester (Methyl 

isocyanate) 
I sobut yl al coho! (1-Propanol, 2-met hyl-) 
I sosafrol e (Benzene, 1,2-met hyl enedi oxy-4-

al I yl-) 
Kepone (Decachl orooct ahydro-1,3,4-Met hano-

2H-cycl abut a[ cd] pent al en-2-one) 
Lasi ocarpi ne (2-But enoi c acid, 2-met hyl -, 7-

[ (2,3-di hydroxy-2-(1-met hoxyet hyl )-3-met h
yl-1-oxobut oxy)met hyl ]-2,3,5, ?a-
t et rahydro-1H-pyrrol i zi n-1-yl est er) 

Lead and compounds, N.O.S. 3 

Lead acetate (Acetic acid, lead salt) 
Lead phosphate (Phosphoric acid, I ead salt) 
Lead subacet ate (Lead, bi s(acet at o-

O)t et rahydroxy1 ri -) 
Mal ei c anhydride (2,5-Furandi one) 
Mal ei c hydrazi de (1,2-Di hydro-3,6-

pyri dazi nedi one) 
Mal ononit rile (Propanedi nit ri I e) 
Mel phal an (Alanine, 3-[ p-bi s(2-

chl oroet hyl )ami no]phenyl-,L-) 
Mercury fulminate (Fulminic acid, mercury 

salt) 
Mercury and compounds, N.O.S. 3 

Methacrylonitrile (2-Propenenitrile, 2-meth
yl-) 

Met ha net hi ol (Thi om ethanol) 
Met hapyri I ene (Pyridine. 2-[ (2-

di met hylami no)et hyl]-2-t henylami no-) 
Metholmyl (Acetimidic acid, N-

[ (methyl carbamoyl )oxy]t hi o-, methyl 
ester) 

Met hoxychl or (Ethane, 1, 1, 1-t richloro-2,2 '
bi s(p-met hoxyphenyl )-) 

2-Met hyl azi ridi ne (1,2-Propyleni mine) 

Pt. 40, App. A 

3-Met hyl chol ant hrene (Benz[j ]aceant hryl ene, 
1,2-di hydro-3-met hyl-) 

Methyl chi orocarbonat e (Carbonochl ori di c 
acid, methyl est er) 

4,4'-Met hyl enebi s(2-chl oroani Ii ne) 
(Benzenami ne, 4,4'-met hyl enebi s- (2-chl oro
) 

Methyl ethyl ketone (MEK) (2-Butanone) 
Methyl hydrazine (Hydrazine, methyl-) 
2-Met hyl I act oni t ri I e (Propaneni t ri I e, 2-hy

droxy-2-met hyl -) 
Methyl met hacryl ate (2-Propenoi c acid, 2-

met hyl -, methyl ester) 
Methyl methanesulfonate (Methanesulfonic 

acid, methyl est er) 
2-Met hyl-2-(met hylt hi o )pro pi anal dehyde-o

(met hyl carbonyl) oxi me (Propanal, 2-met h
yl-2-(met hyl t hi o )-, 0-
[ (met hylami no)carbonyl]oxi me) 

N-Met hyl-N '-nit ro-N-nit rosoguanidi ne (Gua
nidi ne, N-nitroso-N-methyl-N '- nitro-) 

Methyl pa rat hi on (0,0-di methyl 0-(4-
nit rophenyl) phosphorothioate) 

Methylthiouracil (4-IH-Pyrimidinone, 2,3-
di hydro-6-met hyl-2-t hi oxo-) 

Molybdenum and compounds, N.O.S. 3 

Mustard gas (Sulfide, bi s(2-chl oroet hyl )-) 
Naphthalene 
1,4-Napht hoqui none (1,4-Napht hal enedi one) 
1-Napht hylami ne (al pha-Napht hylami ne) 
2-Napht hyl amine (bet a-Napht hyl amine) 
1-Napht hyl-2-t hi ourea (Thi ourea, 1-

napht hal enyl -) 
Nickel and compounds, N.O.S. 3 

Nickel carbonyl (Nickel t et racarbonyl) 
Nickel cyanide (Nickel (!!)cyanide) 
Nicotine and salts (Pyridine, (S)-3-(1-met hyl-

2-pyrrol i di nyl )-, and salts) 
Nitric oxide (Nitrogen (II) oxide) 
p-Nit roani Ii ne (Benzenami ne, 4-nit ro-) 
Nit robenzi ne (Benzene, nit ro-) 
Nitrogen dioxide (Nitrogen (IV) oxide) 
Nitrogen mustard and hydrochloride salt 

(Et hanami ne, 2-chl oro-, N-(2-chl oroet hyl )
N-met hyl-, and hydrochloride salt) 

Nitrogen mustard N-Oxide and hydrochloride 
salt (Ethanamine, 2-chloro-, N-(2-
chl oroet hyl )-N-met hyl -, and hydrochloride 
salt) 

Nit rogl yceri ne (1,2,3-Propanet ri ol, 
t ri nit rate) 

4-Nit rophenol (Phenol, 4-nit ro-) 
4-Nitroquinoline-1-oxide (Quinoline, 4-nitro-

1-oxi de-) 
Nitrosamine, N.O.S. 3 

N-Nit rosodi-n-but yl amine (1-Butanami ne, N
butyl-N-nit roso-) 

N-Nit rosodiet hanol amine (Ethanol, 2,2'-
(nit rosoi mi no )bis-) 

N-Nit rosodiet hyl amine (Et hanami ne, N-
et hyl -N-nit roso-) 

N-Nit rosodi met hylami ne 
(Dimethyl nit rosami ne) 

N-Ni t roso-N-et hyl urea (Carbam i de, N-et hyl -
N-nitroso-) 

N-Nit rosomet hyl et hylami ne (Et hanami ne, 
N-met hyl-N-ni t roso-) 
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N-Nit roso-N-met hyl urea (Carbamide, N-
m et hyl-N-nit roso-) 

N-Nit roso-N-met hyl urethane (Carbami c acid, 
methyl nit roso-, ethyl est er) 

N-Nit rosomet hylvi nyl amine (Et henami ne, 
N-met hyl-N-nit roso-) 

N-Nit rosomorphol i ne (Morphol i ne, N-nit ro
so-) 

N-Nitrosonornicotine (Nornicotine, N-nitro
so-) 

N-Nit rosopi peri dine (Pyridine, hexahydro-, 
N-nitroso-) 

Nitrosopyrrolidine (Pyrrole, tetrahydro-, N
nitroso-) 

N-Nit rososarcosi ne (Sarcosi ne, N-nit roso-) 
5-Nitro-o-toluidine (Benzenamine, 2-methyl-

5-ni t ro-) 
Oct a methyl pyrophosphorami de 

(Diphosphoramide, octamethyl-) 
Osmium tetroxide (Osmium (VIII) oxide) 
7-0xabi cycl o[2.2.1] hept ane-2,3-di carboxyl i c 

acid (En dot hal) 
Para I dehyde (1,3,5-Tri oxane, 2,4,6-t ri methyl-) 
Parathion (Phosphorothioic acid, 0,0-

diethyl 0-(p-nitrophenyl)ester) 
Pent achl orobenzene (Benzene, pent achl oro-) 
Pentachloroethane (Ethane, pentachloro-) 
Pent a chi oronit robenzene (PCNB) (Benzene, 

pent a chi oronit ro-) 
Pent a chi orophenol (Phenol, pent achl oro-) 
Phenacetin (Acet amide, N-(4-et hoxyphenyl )-) 
Phenol (Benzene, hydroxy-) 
Phenyl enedi amine (Benzenedi amine) 
Phenyl mercury acetate (Mercury, 

acetatophenyl-) 
N-Phenylt hi ourea (Thi ourea, phenyl-) 
Phosgene (Carbonyl chi ori de) 
Phosphine (Hydrogen phosphide) 
Phosphorodi t hi oi c acid, 0,0-di ethyl S-

[ (et hylt hi o )methyl] ester (Phorate) 
Phosphorothioic acid, 0,0-dimethyl 0-[p-

((di met hylami no)sulfonyl )phenyl] est er 
(Famphur) 

Pht hal i c acid esters, N.O.S. 3 (Benzene, 1,2-
di carboxyl i c acid, esters, N.O.S. ') 

Pht hal i c anhydride (1,2-Benzenedi carboxyl i c 
acid anhydride) 

2-Picoline (Pyridine, 2-methyl-) 
Pol ychl ori nat ed bi phenyl, N.O.S.' 
Potassium cyanide 
Potassium silver cyanide (Argentate(1-), 

dicyano-, potassium) 
Pronami de (3,5-Di chi oro-N-(1, 1-di met hyl-2-

propynyl )benzam i de) 
1,3-Propane suit one (1,2-0xat hi ol ane, 2,2-di -

oxide) 
n-Propylamine (1-Propanamine) 
Propylt hiouraci I (Undecamet hylenediami ne, 

N,N'-bi s(2-chl orobenzyl -), di hydrochloride) 
2-Propyn-1-ol (Propargyl al coho I) 
Pyridine 
Rad i um -226 and -228 
Reserpine (Yo hi mban-16-carboxyl i c acid, 

11, 17-di met hoxy-18-[3,4,5-
t ri met hoxybenzoyl )oxy]-, methyl est er) 

Resorci nol (1,3-Benzenedi ol) 

10 CFR Ch. I (1-1-12 Edition) 

Saccharin and salts (1,2-Benzoisothiazolin-3-
one, 1, 1-dioxide, and salts) 

Safrol e (Benzene, 1,2-met hyl enedi oxy-4-al I yl -
) 

Selenious acid (Selenium dioxide) 
Selenium and compounds, N.O.S.' 
Selenium sulfide (Sulfur selenide) 
Selenourea (Carbamimidoselenoic acid) 
Si Iver and compounds, N.O.S.' 
Silver cyanide 
So di um cyanide 
St rept ozot oci n (D-GI ucopyranose, 2-deoxy-2-

(3-met hyl-3-ni t rosourei do)-) 
Strontium sulfide 
Strychnine and salts (Strychnidin-10-one, 

and salts) 
1,2,4,5-Tetrachlorobenzene (Benzene, 1,2,4,5-

tetrachloro-) 
2,3,7,8-Tet rachlorodi benzo-p-dioxi n (TCDD) 

(Di benzo-p-di oxi n, 2,3,7,8-t et rachl oro-) 
Tetrachloroethane, N.O.S. 3 (Ethane, tetra

chi oro-, N.O.S. 3) 

1, 1, 1,2-Tel rachl oret hane (Ethane, 1, 1, 1,2-t et -
rachl oro-) 

1, 1,2,2-Tel rachl oret hane (Ethane, 1, 1,2,2-t et -
rachl oro-) 

Tel rachl oroet hane (Et hene, 1, 1,2,2-tet ra-
chl oro-) 

Tetrachloromethane (Carbon tetrachloride) 
2,3,4,6,-Tet rachl orophenol (Phenol, 2,3,4,6-t et -

rachl oro-) 
Tel raet hyl dit hi opyrophosphat e 

(Dit hi opyrophosphoric acid, let raet hyl-
ester) 

Tetraethyl lead (Plumbane, tetraethyl-) 
Tel raet hyl pyrophosphate (Pyrophosphori c 

aci de, t et raet hyl est er) 
Tetranitromethane (Methane, tetranitro-) 
Thal Ii um and compounds, N.O.S. 3 

Thallic oxide (Thallium (Ill) oxide) 
Thallium (I) acetate (Acetic acid, thallium 

(I) salt) 
Thallium (I) carbonate (Carbonic acid, 

dithallium (I) salt) 
Thal Ii um (I) chi ori de 
Thallium (I) nitrate (Nitric acid, thallium (I) 

salt) 
Thallium selenite 
Thallium (I) sulfate (Sulfuric acid, thallium 

(I) salt) 
Thi oacet amide (Et ha net hi oami de) 
Thi osemicarbazide 

(Hydrazi necarbot hi oam i de) 
Thiourea (Carbamide thio-) 
Thi uram (Bis( di met hylt hiocarbamoyl) disul

fide) 
Thorium and compounds, N.O.S., 3 when pro-

ducing thorium byproduct material 
Toi uene (Benzene, methyl-) 
Toluenediamine (Diaminotoluene) 
o-Tol ui dine hydrochloride (Benzenami ne, 2-

met hyl -, hydrochloride) 
Tolylene di isocyanate (Benzene, 1,3-

di i socyanat om ethyl-) 
Toxaphene (Camphene, oct achloro-) 
Tri bro mo methane (Bromoform) 
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1,2,4-Tri chi orobenzene (Benzene, 1,2,4-
t ri chi oro-) 

1,1,1-Trichloroethane (Methyl chloroform) 
1,1,2-Trichloroethane (Ethane, 1,1,2-

t ri chi oro-) 
Tri chloroet hene (Trichloroet hyl ene) 
Tri chi oromet ha net hi ol (Met ha net hi ol, 

t ri chi oro-) 
Tri chi oromonofl uoromet hane (Methane, 

t ri chi orofl uoro-) 
2,4,5-Tri chi orophenol (Phenol, 2,4,5-t ri chi oro

) 
2,4,6-Tri chi orophenol (Phenol, 2,4,6-t ri chi oro

) 
2,4,5-Tri chi orophenoxyacet i c acid (2,4,5-T) 

(Acetic acid, 2,4,5-t ri chi orophenoxy-) 
2,4,5-Tri chi orophenoxypropi oni c acid (2,4,5-

TP) (Si I vex) (Pro pi onoi c acid, 2-(2,4,5-
t ri chi orophenoxy)-) 

Tri chi oropropane, 
trichloro-, N.O.S. 3) 

1,2,3-Tri chi oropropane 
t ri chi oro-) 

0,0,0-Triethyl 
(Phosphorot hi oi c 
ester) 

N.O.S. 3 (Propane, 

(Propane, 1,2,3-

phosphorot hi oat e 
acid, 0,0,0-t ri ethyl 

sym-Trinitrobenzene (Benzene, 1,3,5-trinitro-
) 

Tris(1-azridinyl) phosphine sulfide 
(Phosphine sulfide, tris(1-aziridinyl-) 

Tri s(2,3-di bromopropyl) phosphate (1-Pro-
panol, 2,3-di bromo-, phosphate) 

Trypan blue (2, 7-Napht ha! enedi sul foni c acid, 
3,3'-[(3,3'-dimethyl (1,1'-biphenyl)- 4,4'-
di yl )bi s(azo )]bi s(5-ami no-4-hydroxy-, 
tetrasodium salt) 

Uraci I mustard (Uraci I 5-[bi s(2-
chl oroet hyl )amino]-) 

Uranium and compounds, N.O.S. 3 

Vanadic acid, ammonium salt (ammonium 
vanadate) 

Vanadium pentoxide (Vanadium (V) oxide) 
Vinyl chi ori de (Et hene, chi oro-) 
Zinc cyanide 
Zinc phosphide 

[50 FR 41862, Oct. 16, 1985, as amended at 52 
FR 31611, Aug. 21, 1987; 52 FR 43562, Nov. 13, 
1987; 53 FR 19248, May 27, 1988; 55 FR 45600, 
Oct. 30, 1990; 56 FR 23473, May 21, 1991; 58 FR 
67661, Dec. 22, 1993; 59 FR 28229, June 1, 1994; 
64 FR 17510, Apr. 12, 1999] 

EFFECTIVE DATE NOTE: At 76 FR 35570, June 
17, 2011, Part 40, Appendix A, Section II, Cri
terion 9 was revised, effective Dec. 17, 2012. 
For the convenience of the user, the revised 
text is set forth as fol I ows: 
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APPENDIX A TO PART 40-CRITERIA RE
LATING TO THE OPERATION OF URA
NIUM MILLS AND THE DISPOSITION OF 
TAILINGS OR WASTES PRODUCED BY 
THE EXTRACTION OR CONCENTRATION 
OF SOURCE MATERIAL FROM ORES 
PROCESSED PRIMARILY FOR THEIR 
SOURCE MATERIAL CONTENT 

II. 
Criterion 9-(a) Financial surety arrange

ments must be established by each mill oper
a! or before the commencement of operations 
to assure that sufficient funds wi 11 be avai 1-
abl e to carry out the decontamination and 
decommissioning of the mill and site and for 
the reel a mat ion of any t ai Ii ngs or waste dis
posal areas. The amount of funds to be en
sured by such surety arrangements must be 
based on Commission-approved cost esti
mates in a Commission-approved plan, or a 
proposed revision to the plan submitted to 
the Commission for approval, if the proposed 
revision contains a higher cost estimate, for: 

(1) Decontamination and decommissioning 
of mill buildings and the milling site to lev
els which al I ow unrest ri ct ed use of these 
areas upon decommissioning, and 

(2) The reel a mat ion of t ai Ii ngs and/or 
waste areas in accordance with technical cri
teria delineated in Section I of this appen
dix. 

(b) Each cost estimate must contain-
(1) A detailed cost estimate for decon

tamination, decommissioning, and reclama
tion, in an amount ref I ect i ng: 

(i) The cost of an independent contract or 
to perform the decontamination, decommis
sioning and reclamation activities; and 

(ii) An adequate contingency fact or; 
(2) An estimate of the amount of radio

active contamination in onsite subsurface 
material; 

(3) Identification of and justification for 
using the key assumptions contained in the 
DCE; and 

(4) A description of the method of assuring 
funds for decontamination, decommis-
sioning, and reel a mat ion. 

(c) The licensee shall submit this plan in 
conjunction with an environmental report 
that addresses the expected environment al 
impacts of the milling operation, decommis
sioning and t ai Ii ngs reel a mat ion, and eval u
at es alternatives for mitigating these im
pacts. The plan must include a signed origi
nal of the financial inst rumen! obtained to 
sat i sty the surety arrangement requirements 
of this criterion (uni ess a previously sub
mitted and approved financial instrument 
continues to cover the cost estimate for de
commi ssi oni ng). The surety arrangement 
must also cover the cost estimate and the 
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payment of the charge for I ong-t erm survei 1-
1 ance and control required by Criterion 10 of 
this section. 

(d) To avoid unnecessary duplication and 
expense, the Commission may accept finan
cial sure! i es that have been con sol i dated 
with financial or surety arrangements estab
lished to meet requirements of other Federal 
or st ate agencies and/or I ocal governing bod
ies for decommissioning, decontamination, 
reclamation, and long-term site surveillance 
and control, provided such arrangements are 
considered adequate to satisfy these require
ment s and that the portion of the sure! y 
which covers the decommissioning and rec
lamation of the mill, mill tailings site and 
associated areas, and the I ong-t erm funding 
charge is clearly i dent i fi ed and committed 
for use in accomplishing these activities. 

(e) The licensee's surety mechanism will be 
reviewed annually by the Commission to as
sure, that sufficient funds would be avai I able 
for completion of the reclamation plan if the 
work had to be performed by an independent 
contract or. 

(f) The amount of surety liability should be 
adjusted to recognize any increases or de
creases resulting from: 

(1) Inflation; 
(2) Changes in engineering pl ans; 
(3) Activities performed; 
(4) Spills, leakage or migration of radio

active material producing additional con
tamination in onsite subsurface material 
that must be remediated to meet applicable 
remediation criteria; 

(5) Waste inventory increasing above the 
amount previously estimated; 

(6) Waste disposal costs increasing above 
the amount previously estimated; 

(7) F aci Ii t y modi fi cations; 
(8) Changes in authorized possession limits; 
(9) Actual remediation costs that exceed 

the previous cost estimate; 
(10) Onsite disposal; and 
(11) Any other conditions affecting costs. 
(g) Regard I ess of whet her reel a mat ion is 

phased through the I ife oft he opera! ion or 
takes pl ace at the end of opera! ions, an ap
propriate portion of surety liability must be 
retained until final compliance with the rec
lamation plan is determined. 

(h) The appropriate portion of surety li
ability retained until final compliance with 
the reclamation plan is determined will be at 
I east sufficient at al I ti mes to cover the 
costs of decommissioning and reclamation of 
the areas that are expected to be di st urbed 
before the next Ii cense renewal. The term of 
the surety mechanism must be open ended, 
uni ess it can be demons! rated that a not her 
arrangement would pro vi de an equivalent 
I evel of assurance. This assurance would be 
provided with a surety instrument which is 
written for a specified time (e.g., 5 years) and 
which must be automatically renewed unless 
the sure! y notifies the beneficiary (the Com-
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mission orthe State regulatory agency) and 
the principal (the licensee) with reasonable 
time (e.g., 90 days) before the renewal date of 
their intention not to renew. In such a situa
tion the surety requirement still exists and 
the licensee would be required to submit an 
acceptable replacement surety within a brief 
ti me to al I ow at I east 60 days for the regu-
1 at ory agency to col I eel. 

(i) Proof of forfeiture must not be nec
essary to col I eel the sure! y. In the event 
that the Ii censee can not provide an accept
able replacement surety within the required 
time, the surety shall be automatically col
lected before its expiration. The surety in
strument must provide for collection of the 
full face amount immediately on demand 
without reduction for any reason, except for 
trustee fees and expenses provided for in a 
trust agreement, and that the sure! y wi 11 not 
refuse to make ful I payment. The conditions 
described previously would have to be cl ear-
1 y stated on any surety instrument which is 
not open-ended, and must be agreed to by all 
parties. Financial sure! y arrangements gen
eral I y acceptable to the Commission are: 

(1) Trust funds; 
(2) Surety bonds; 
(3) Irrevocable letters of credit; and 
(4) Combinations of the financial surety ar

rangements or other types of arrangements 
as may be approved bythe Commission. lfa 
trust is not used, then a st and by trust must 
be set up to receive funds in the event the 
Commission or State regulatory agency ex
ercises its right to collect the surety. The 
sure! y arrangement and the sure! y or trust -
ee, as appl i cab I e, must be acceptable to the 
Commission. Self insurance, or any arrange
ment which essential I y con st it ut es self in
surance (e.g., a contract with a State or Fed
eral agency), wi 11 not satisfy the sure! y re
quirement because this pro vi des no addi -
ti on al assurance other than that which al
ready exists through Ii cense requirements. 

PART 50-DOMESTIC LICENSING 
OF PRODUCTION AND UTILIZA
TION FACILITIES 

GENERAL PROVISIONS 

Sec. 
50.1 Basis, purpose, and procedures appl i ca-

ble. 
50.2 Definitions. 
50.3 Interpretations. 
50.4 Written communications. 
50.5 Deliberate misconduct. 
50. 7 Employee prot eel ion. 
50.8 Information collection requirements: 

OMB approval. 
50.9 Com pl et eness and accuracy of i nforma

t ion. 
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